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AMERICAN  PUBLISHER'S  ADVERTISEMENT. 


The  marked  success  of  this  work  in  England  and  America,  as 
shown  in  the  demand  for  successive  editions,  and  its  translation 
into  both  French  and  German,  are  sufficient  evidence  that  it  has 
supplied  a  want  generally  felt  by  the  profession  of  a  complete  but 
compendious  view  of  modern  ophthalmology.  As  before,  the 
present  edition  has  been  superintended  by  Dr.  I.  Minis  Hays,  who 
lius  introduced  a  considerable  number  of  illustrations,  and  has 
added  selections  from  the  test-types  of  Jaeger  and  of  Snellen,  both 
of  which  are  referred  to  in  the  text,  and  are  recommended  for  use 
by  the  author.  He  has,  likewise,  inserted  a  few  notes,  though  the 
very  recent  appearance  of  the  third  English  edition  has  left  little 
of  novelty  which  had  not  received  the  attention  of  the  author. 
Ilis  additions  will  be  found  distinguished  by  inclosure  in  brackets. 

A  fiortion  of  the  sheets  of  the  present  edition  had  already  been 
l»riute<l,  prior  to  the  publication  of  the  new  English  edition.  Of 
this  portion  the  additions  and  alterations  will  be  found  grouped 
together  in  the  appendix. 

Philadelphia,  Oct.  1873.  ' *     ^^\f\J 


PREFACE  TO  THE  SECOND  EDITION. 


It  has  afforded  me  no  small  gratification  that  the  first  edition 
of  this  work  should  have  met  with  so  very  favorable  a  reception, 
both  by  the  profession  at  large,  and  by  the  British  and  Foreign 
Medical  Press;  and  especially  that  it  should  have  been  deemed 
wortliy  of  being  translated  into  French  and  German,  in  both  of 
which  languages  it  will  be  published  in  the  course  of  this  year. 

Stimulated  by  such  encouragement,  I  have  endeavored  to  render 
the  second  edition  as  complete  as  possible,  and  have  made  numer- 
ous additions,  incorporating  all  the  important  facts  elucidated  by 
the  most  recent  researches,  so  that  the  work  might  be  brought  up 
to  the  latest  date. 

IC,  Savii.le  Row,  May,  1870. 


PREFACE  TO  THE  FIRST  EDITION. 


Within  the  last  few  years  the  want  has  often  been  expressed  of 
an  English  treatise  on  the  diseases  of  the  eye,  which  should  embrace 
the  modern  doctrines  and  practice  of  the  British  and  Foreign 
Schools  of  Ophthalmology,  and  should  thus  enable  the  practitioner 
and  student  to  keep  up  with  the  knowledge  and  opinions  of  the 
present  day. 

I  now  venture  to  lay  before  the  Profession  a  work  which  I  trust 
may  be  deemed,  to  a  certain  extent,  worthy  to  meet  this  desider- 
atum. Whilst  I  have  endeavored  to  enter  fully  into  all  the  most 
imj>ortant  advances  which  have  been  lately  made  in  Ophthalmic 
science,  I  have  not  contented  myself  with  simply  recording  the 
views  of  others,  but  have  sought  in  most  instances  to  make  myself 
I»ractically  conversant  with  them,  so  that  I  might  be  able,  from  my 
own  ex[x?rience,  to  form  an  independent  and  unbiassed  opinion  as 
to  their  relative  value.  The  vast  and  peculiarly  favorable  oppor- 
tunities which  I  have  had  at  Moorfields  of  studying  all  phases  and 
kinds  of  eye-disease,  as  well  as  the  great  benefit  which  I  have 
enjoyed  of  witnessing  the  practice  and  operations  of  my  colleagues, 
Lave  most  materially  assisted  me  in  the  possibility  of  doing  this. 

In  preparing  this  work,  I  have  steadily  kept  one  purpose  in 
view,  viz.,  to  make  it  as  practical  and  comprehensive  as  possible, 
and  I  have,  therefore,  entered  at  length  into  an  explanation  of 
those  subjects  which  I  have  found  to  be  particularly  difficult  to 
the  beginner.  I  have,  on  purpose,  occasionally  repeated  important 
I>c>int8  in  diagnosis  and  treatment,  in  order  to  render  each  article, 
to  a  certain  extent,  complete  in  itself,  so  as  to  obviate  the  necessity 
of  the  reader  having  constantly  to  refer  to  other  portions  of  the 
book  for  explanation  or  information.  Moreover,  I  have  thought 
that  this  would  prove  of  great  convenience  to  those  who  may  desire 
to  consult  and  study  certain  subjects,  witliout  being  obliged  to 
peruse  the  greater  portion  of  the  book. 

The  subjects  of  *' Injuries  to  the  Eye,"  and  of  "Congenital  Mal- 
formations of  the  Eye,"  have  assumed  such  considerable  dimensions, 
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that  I  have  been  obliged  to  treat  of  them  somewhat  briefly,  and 
would,  therefore,  refer  the  reader,  who  seeks  for  fuller  information, 
to  special  treatises  upon  these  aflfections.  Of  these,  I  would  par- 
ticularly recommend  the  following  excellent  works:  "Injuries  of 
the  Eye,  Orbit,  and  Eyelids,"  by  Mr.  George  Lawson;  "  Verletzun- 
gen  des  Auges,"  by  Drs.  Zander  and  Geissler*;  and  the  "Malforma- 
tions and  Congenital  Diseases  of  the  Organs  of  Sight,"  by  Sir 
William  Wilde. 

My  best  and  warmest  thanks  are  due  to  my  colleagues  at  the 
Royal  London  Ophthalmic  Hospital,  Moorfields,  and  more  especially 
to  Mr.  Bowman,  for  their  constant  kindness  in  permitting  me  to 
have  free  access  to  their  cases,  and  for  aftbrding  me  much  valuable 
information  and  advice  upon  all  subjects  connected  with  Ophthal- 
mology. 

Owing  to  the  great  liberality  of  my  friend  Dr.  Liebreich,  and  of 
his  publisher,  Mr.  Hirschwald  of  Berlin,  I  have  been  able  to  illus- 
trate this  work  with  16  excellent  colored  ophthalmoscopic  figures, 
which  are  copies  of  some  of  the  plates  of  Liebreich's  admirable 
"Atlas  d'Ophthalmoscopie," 

As  very  frequent  reference  is  made  to  certain  Ophthalmic  peri- 
odicals, I  have  used  the  following  abbreviations: — 

B.  L.  0.  H.  Rep.  signifies  "  Royal  London  Ophthalmic  Hospital 
Reports,"  edited  by  Messrs.  Wordsworth  and  Hutchinson  (Church- 
ill). 

A,  f.  0.  signifies  "  Archiv  fiir  Ophthalmologic,"  edited  by  Profs. 
Arlt,  Bonders,  and  Von  Graefe  (Peters,  Berlin). 

KL  MonaisbL  signifies  "Klinische  Monatsblatter  der  Augenheil- 
kunde,"  edited  by  Prof.  Zehender  (Enke,  Erlangen). 

The  following  symbols  are  also  frequently  epiployed  in  the  course 

of  the  work:     --,  means  range  of  accommodation;  r,  punctum 

remotissimum  (far  point);  p,  punctum  proximum  (near  point); 
00  (s=  0),  infinite  distance;  ',  foot,  ",  inch,  "',  line. 

The  te8t-tyj)es  of  Jaeger  may  be  obtained  from  the  Secretary  of 
the  Royal  London  Ophthalmic  Hospital,  Moorfields,  and  those  of 
Snellen  from  Messrs.  Williams  and  Norgate,  Henrietta  Street,  Co- 
vent  Garden. 

16,  Saville  Row, 

December^  1868. 
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A  TREATISE 


ON  THE 


DISEASES  OF  THE  EYE. 


INTRODUCTION. 

In  order  to  avoid  unnecessary  repetition  in  the  course  of  this 
work,  I  think  it  advisable  to  ^ive  in  this  introduction  a  brief 
description  of  some  of  the  more  important  and  frequent  modes  of 
examination  of  the  eye,  as  well  as  of  certain  remedies  and  appli- 
ances in  common  use  in  ophthalmic  practice. 

Eversion  of  the  upper  eyelid  has  frequently  to  be  practised  if  the 
presence  of  a  foreign  body  is  suspected  beneath  it,  or  if  certain 
remedies  are  to  be  applied  to  its  lining  membrane.  Various  con- 
trivances have  been  suggested  for  facifitatiriff  this  proceeding,  but 
it  is  best  done  in  the  following  manner:  The  patient  being  di- 
rected to  look  downwards,  the  surgeon  seizes  lightly  the  central 
lashes  of  the  upper  lid  between  the  forefinger  and  thumb  of  his 
left  hand,  and  draws  the  lid  downwards,  and  somewhat  away  from 
the  eyeball.  He  next  places  the  tip  of  the  forefinger  of  his  right 
hand  on  the  centre  of  the  lid, 
about  half  an  inch  from  its  free  [Fig.  1.] 

margin.  With  a  quick  movement, 
the  edge  of  the  lid  is  to  be  then 
turned  over  the  tip  of  the  fore- 
finger (which  should  be  simulta- 
neously somewhat  pressed  down- 
wards). By  slightly  pressing  the 
marein  of  the  everted  lid  back- 
wards against  the  upper  edge  of 
the  orbit,  the  whole  retro-tarsal 
fold  will  spring  into  view,  and  the 
lid  become  fully  everted.  [Fig.  1.] 
In  those  exceptional  cases  in  which 
the  patient  is  very  unmanageable, 
and  forcibly  contracts  the  orbicu- 
laris muscle,  it  may  be  necessary  to  use  a  probe,  or  the  end  of  a 
quill  pen  or  pencil,  over  which  to  turn  the  lid,  instead  of  the  fore- 


r^t-jDCCTioy. 


.-^.^:e   :  >  more  convenient  to  enij^ 
^    i.Tavs  iure  a  probe  at  hand,  au3 


poruv. 


.-■"imeBt  frightens  some  patients, 

n  iTiertnig  the  lid  with  the  finger, 

L    The  surgeon  may  also  stand 

» bcftd  of  the  latter  against  his 

is  in  constant  requisition  for 
^■^etures  of  the  anterior  half  of 
^^  yaabled  to  examine,  with  great 
loted  by  the  cornea,  iris,  pupil, 
poition  of  the  vitreous  humor 
>  anterior  chamber,  delicate  false 
_p,^,  minute  deposits  upon  the  iris 
^3^1  mobilise  of  the  cornea,  which 
^^^ieA  ^  the  unaided  eye].    This 
^      thitf  conducted:    A  lamp  being 
ofiie  side  of  the  patient,  at  a  dis- 
,  ftpJ  00  a  level  with  his  eye,  the 


the  crystalline  lens  by  a 
^lujiiCwsJocuB.    The  observer's  eye 
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U  then  to  be  placed  on  one  side  of  the  jmtieDt,  so  as  to  catch  the 
rays  emanating  from  the  eye  of  the  latter.  By  shifting  the  coue 
ot  hght  from  ntie  t^ortioii  of  the  cornea  or  lens  to  another,  we 
may  rapidly, yet  thoroughly,  examine  its  whole  expanse  and  detect 
the  slighteat  opacity.  In  order  to  gain  a  larger  image,  we  may 
employ  a  second  lens  as  a  magnifying  ghiss  [which  should  be  held 
dift^ctly  HI  Iront  of  the  patient's  eye.     (Fig.  4)].     Opacities  of  the 

[Fig.  4.] 


^mea  or  lens  will  appear  by  the  oblique  illumination  (reflected* 
flit)  of  a  light  gray  or  whitish  color,  whereas  with  the  ophtliaU 
«H?opc  (transmitted  light)  they  will  appear  aa  dark  spots  upon  ar 
right  reel  background, 

The  method  of  examining  the  eye  with  the  ophthalmoscope  will 
found  described,  at  length,  in  the  section  upon  the  oplithalmo- 
>pe. 

The  mode  of  ascertaining  the  degree  of  i7itra-(}fular  tensioji  ie  as 
iilows:  The  patient  beiu^  directed  to  look  slightly  downwards, 
|ld  g«ntly  to  close  the  eycdidsj  the  surgeon  appliea  both  his  foi*e- 
bgers  to  the  upper  part  of  the  eyeball  behind  the  region  of  the 
^im.  The  one  ixjrcfinger  is  then  pressed  slightly  against  the  eye 
I  ft^  ly  it,  whilst  the  other  presses  gently  agaiiiHt  the  eye, 

hi  *  .s   the  amount  of  tension,  ascertaining  whether  the 


glob€  can  be  reaJUj  dimpled,  or  whether  it  is  perhaps  of  a  stony 
hardness,  yielding  not  in  the  slightest  degree  even  to  the  firm 
pressure  of  the  finger.  The  beginner  will  do  well  to  make  him- 
self thoroughly  eonvei*sant  with  the  iiorojal  degree  of  tension,  by 
tlie  examination  of  a  number  c^f  healtliy  eyes,  and  then,  if  he 
should  be  at  all  in  doubt  as  to  the  degree  of  tension  in  any  indi- 
vidual case,  he  should  test  the  tension  of  the  patient's  other  eye 
(if  healthy),  or  that  of  some  normal  eye,  so  as  to  he  able  to  draw  a 
comparison  between  them.  If  there  is  nmeh  a*dema  of  the  lids, 
or  conjnnetival  ehemosis,  or  if  the  eyes  are  small  and  deeply  set, 
it  may  he  difficult  accurately  to  estimate  the  degree  of  tension,^ 

I  would  call  [larticular  attention  to  the  signs  which  Mr,  Bowman 
has  devised  for  the  designation  of  the  diflerent  degrees  of  tension 
of  the  ej^eball,  as  they  will  be  found  most  useful,  not  only  in  prac- 
tice, but  also  in  the  reporting  of  cases,  or  in  the  preservation  of  an 
accurate  record  of  the  state  of  tension* 

Mr.  Bowman  introduced  this  subject  to  the  attention  of  the  pro- 
fession in  18(32,  in  his  admirable  paper  '*  On  Ulaucomatous  Affec- 
tions, and  their  Treatment  by  Iridectomy,"  read  before  the  Annual 
Meeting  of  the  British  Medical  Association,'  in  which  he  says,  "I 
have  long  paid  special  attention  to  the  subject  of  tension  of  the 
globe,  and  particularly  since  it  has  assumed  so  much  additional 
importance  in  the  last  few  years.  I  have  found  it  j^ossible  and 
practically  useful  to  distinguish  nine  degrees  of  tension ;  and,  for 
con%^enience  and  accuracy  in  note-taking,  have  designated  them 
by  special  signs.     The  degrees  may  be  thus  exhibited: — ^ 

"  T  represents  (e7iSion  (^  t '  being  commonly  used  for  '  tangent,' 
the  capital  T  is  to  be  preferred).  Tn,  tension  noniuil.  The  inter- 
rogative, ?,  marks  a  doubt^  which  in  such  matters  we  may  often  be 
content  with.  The  numerals  following  the  letter  T,  on  the  same  line, 
indicate  the  degree  of  mcreased  tension;  or  if  the  T  be  preceded 
by  — ,  of  diminished  tension^  as  further  explained  below.     Thus : — 

**  T  8*  Third  degree,  or  extreme  tensio?i.  The  fingers  cannot 
dimple  the  eye  bv  firm  pressure. 

*^  r  2.  Second  degree,  or  considerable  tension.  The  finger  can 
slightly  impress  the  coats. 

'*  T  1.     PirH  degi'ee,  stiff  hi  but  positive  increase  of  tension, 

*'  T  1  ?    Doubtful  if  tension  is  increased. 

•*  Tn.     Tension  normal. 

'  In  order,  if  po&sible,  toefllimate  lb<?  degree  of  intra-ocular  tension  wilb  exlrfiiie 
m<5cly,  instruments,  termed  tonometers,  Imve  been  devised  by  Von  Grnefe,  Don- 
J^«»  Dot^  do.     It  must,  however,  be  admitted  that  the  results  obtained  hy  them 
ver«  not   surticiently  accuntte  to  render  them  preferable  to  the  palpation  by  the 
D^era.        Bui  more  bitcly  Munolk  has  invenle*!  a  tonometer,  which  ftppears  to 
^aii^wer  Mrc?ll,  an<l  which  is  constructed  on  the  principle  of  mdicating  the  depth  lo 
WliicJi  a    ttiiniifr  inn,  connceled  wiUi  the  instrument,  is  pressed  into  the  sclerotic, 
And  Msi>  tir  uploved  to  produce  the  depressiion.     For  a  further  accoont  of 

^^\^l!^^  1<-1  .  I8GS,  p  804,  and  Annales  d^OcuUalique,  1809,  p.  08. 

Brl^'  lournnl,  Oct.  11,  1803,  p.  37«. 

*   **  ^  ;  •  r  WAS  rrad  I  have  Blmplilied  the  signa,  with  the  concurrenc© 

of  nay  ii..  ,.,,,  ^i  rjjcs^ur  Douders»  in  order  to  adapt  th€m  for  general  use.     The 
simpltfied  fami  hn.^  been  Bubstitutcd  above/' 
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"  — T  1  ?     Doubtful  if  tension  be  less  than  natural. 

"  — ^T  1.  First  degree  of  reduced  tension.  Slight  but  positive 
reduction  of  tension. 

"  — ^T  2  )  Successive  degrees  of  reduced  tension,  short  of  such 

"  — ^T  8  J  considerable  softness  of  the  eye  as  allows  the  finger  to 
sink  in  the  coats.    It  is  less  easy  to  define  these  by  words. 

"  In  common  practice,  some  of  these  may  be  regarded  as  refine- 
ments; but  in  accurate  note-taking,  where  the  nature  and  course 
of  various  diseases  of  the  ^lobe  are  under  investigation,  I  have 
found  them  highly  serviceaole,  and  they  have  as  much  precision 
as  perhaps  is  attainable  or  desirable. 

^^  It  is  also  to  be  borne  in  mind  that  the  normal  tension  has  a 
certain  range  or  variety  in  persons  of  different  age,  build,  or  tem- 
perament ;  and  according^  to  varying  temporary  states  of  system 
as  regards  emptiness  anS  repletion.  Experience  will  make  every 
one  aware  of  these  varieties,  which  do  not  encroach  on  the  above 
abnormal  grades  of  tension.  Medical  men  may  understand  how 
important  is  this  matter  of  the  degree  of  tension^  by  considering 
how  priceless  would  be  the  power  of  accurately  estimating  it  by 
the  touch  in  the  case  of  various  head  affections.^^ 

For  the  examination  of  the  acuteness  of  vision  various  test-types 
are  used,  more  especially  those  of  Jaeger  and  Snellen.  The  former 
do  not,  however,  afford  a  perfect  clue  to  the  acuteness  of  vision, 
for  a  person  may  be  able  to  read  No.  1  of  Jaeger  with  facility  and 
yet  not  enjoy  a  normal  acuteness  of  sight.  Snellen  has,  however, 
devised  a  set  of  test-types  which  fulfil  this  desideratum.  The 
letters  are  square,  and  their  size  increases  at  a  definite  ratio,  so 
that  each  number  is  seen  at  an  an^le  of  five  minutes.  Thus,  No. 
1  is  seen  by  a  normal  eye  up  to  a  distance  of  one  foot,  at  an  angle 
of  five  minutes.  No.  2  up  to  two  feet,  and  so  on.  These  numbers 
cannot,  as  a  rule,  be  seen  distinctly  beyond  these  distances.^ 

Now,  if  the  eye  is  suffering  from  any  diminution  of  acuteness  of 
vision,  it  will  require  to  see  the  letters  under  a  larger  angle  than 
that  of  five  minutes,  in  order  to  gain  larger  retinal  images.  No.  1 
cannot  be  read  at  a  distance  of  one  foot,  but  only,  perhaps.  No.  4 
or  5.  We  may  easily  calculate  the  degree  of  the  acuteness  of 
vision  thus: — 

"  The  utmost  distance  at  which  the  types  are  recognized  (d) divided 
by  the  distance  at  which  they  appear  at  an  angle  of  five  minutes  (D), 

gives  the  formula  for  the  acuteness  of  vision  (V):  V=«  — . 

I  At  Professor  Longmore^s  suggestion,  Dr.  Snellen  has  given  in  his  second  edi- 
tion of  the  test-types  some  tables  containing  a  series  of  figures  and  single  numbers, 
for  the  examination  of  such  recruits  for  the  British  Army  as  are  unable  to  read. 
For  farther  information  as  to  the  examination  of  the  sight  of  recruits,  I  must  refer 
the  reader  to  Professor  Longmore*s  excellent  **  Ophthalmic  Manual,*'  which  I 
would  also  recommend  to  the  special  notice  of  the  surgeons  of  the  Militia  and  Yol- 
unteer  Corps.  These  test-types  may  be  obtained  at  Messrs.  Williams  and  Norgate's, 
Henrietta-street,  Covent  Oarden. 

[A  selection  ttom  the  test-types  of  both  Jaeger  and  Snellen,  sufficient  for  use  in 
ordhiary  practice,  will  be  found  at  the  end  of  this  volume.] 
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'^  If  d  an<l  D  be  foiiiKl  equal,  and  No,  20  be  tbus  visible  at  a 
distance  of  twenty  feet,  then  V  ^^=  1;  in  other  words,  there  is 

normal  acutenesa  of  vision.  If,  on  the  contrary,  d  be  less  than  D, 
and  if  No.  20  is  only  visible  witliin  ten  feet,  No.  10  only  within 
two  feet,  No.  6  only  within  one  foot,  these  three  cases  are  tlius 
re^jiectively  expressed  : — 

20       2  '  10       5  '  6 

d  may  sometimes  be  greater  than  D,  and  No.  20  be  visible  at  a 
greater  distance  than  20  feet.  In  this  case  vision  is  more  acute 
than  the  normal  average/' 

It  mnst,  liowevor,  be  confessed  that  »ome  fiatieuta  (more  es}ve- 
cially  amongst  the  lower  classes)  often  exjienenee  a  difficulty  in 
fluently  reading  tyj>e  composed  of  these  scpiare  lettei's.  They  have 
always  been  accustomed  to  ordinary  type,  tlie  letters  of  which  are 
of  uncfjual  thickness,  and  ditter  both  in  dimension  and  definition. 
I,  therefore,  generally  employ  Jaeger's  test-types  for  ascertaining 
the  fluency  witli  which  small  print  can  be  read,  ami  those  of  Snellen 
for  testing  with  accuracy  the  acutcness  of  vision, 

Bei5ide^9  examining  the  acuteness  of  vision,  it  is  often  of  much 
importance  to  ascertain  with  accuracy  and  care  the  condition  of 
the  field  of  vision,  which  may  be  readily  done  in  the  following 
manner:  The  patient,  being  placed  straight  before  us  at  a  ilistauce 
of  from  tifteen  to  eighteen  inches,  is  directed  to  look  with  the  eye 
under  examination  (closing  the  other  with  hisliand)  into  one  of 
our  eyes,  his  right  eye  being  fixed  upKon  our  left,  and  vice  vers4. 
In  this  way  any  movement  of  the  eye  may  be  at  once  detected  and 
checked*  Whilst  he  still  keepB  Ids  eye  steailily  fixed  upon  ours, 
we  next  move  one  of  our  hands  in  different  directions  throughout 
the  whole  extent  of  the  field  of  vision  (upwards,  downwards,  and 
laterally),  and  ascertain  how  far  from  tlie  optic  axis  it  is  still  visi- 
ble; we  then  approach  the  hand  nearer  to  the  optic  axis,  and  ex- 
amine up  to  how  far  from  it  he  is  able  to  count  finger^  indifterent 
*1 '  ' ^.     The  number  of  the  extended  fingers  is  to  be  constantly 

I  i  -  and  tlie  examination  to  tie  repeated  several  times,  so  that 

we  may  ascertain  whether  the  patient  can  count  them  with  cer- 
tainty, or  whether  he  hesitates  in  his  answers,  or  only  guesses  at 
their  number.  We  may  thus  readily  discover  whether  the  field 
of  vision  is  of  normal  extent,  or  whether  it  is  defective  or  altogether 
wanting  in  certain  directions, 

\Vg  may  term   that  part  of  the  field  in  which  the  patient  can 

Btill  distingiiisli  an  object  (a  hand,  a  piece  of  chalk,  etc.)  the  (juan- 

tit(/tive  field  of  vit^ion,  in  contradistinction  to  that  fimaller  portion 

in  which  he  is  able  to  count  fingers,  and  which  may  be  designated 

he  rfuafifnfivc  field. 

The  following  method  of  examitiing  the  field  is  still  more  accu- 
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rate,  and  I  should  advise  its  adoption  in  all  cases  where  it  is  of 

iratiorUiQce  to  have  an  exact  map  of  the  extent  of  the  field,  as  in 

_^    ■     ma^  detachment  of  the  retina,  etc.,  so  that  a  record  maj  he 

■  the  condition  of  the  field  durino;  the  progress  of  t^ie  dis- 

I  u-  it  we  may  be  able  to  compare  its  extent  before  and  after 

an  ^  ^  'lu     The  patient,  beins:  placed  before  a  large  black  board, 

at  a  distance  of  from  12  to  16  inclies,  is  directed  to  close  one  eye 

and  to  keep  the  other  steadily  fixed  upon  a  chalk  dot,  marked  in 

the  centre  of  the  board  and  on  a  level  with   his  eye.     A  piece  of 

chalky  fixed  in  a  dark  handle,  is   then  gradually  advanced   froni 

the  periphery  ot  the  board  towards  the  centre,  and  the  spot  where 

the  chalk  first  becomes  visible  is  then  marketl    upon  the  board. 

This  pnx'eeding  is  to  be  repeated  throughout  the  whole  extent  of 

the  fichi ;  the  different  points  at 

which    the   object    first    becomes  [Fig- 5.] 

%'i.sible  are  tlien  to  be  united  by  a 

line,  which   indicates  the  outline 

of  the  quantitatim  field  of  vision. 

[Fig.  5.)     The  extent  of  the  quali- 

iative  riaual  field  ie  next  to  be  ex- 

amitier]^  and  it  is  to  be  ascertained 

'         -r  from  the  central  spot  the 

,  can  count  fin  ire  rs  in  difle- 

directi<irns.     The  points  thus 

ind  arc  also  to  be  marked  on  the 

boards  and  the  marks  afterwards 

united  with  each  other  by  a  line, 

whtc^h   should    be   of    a   different 

r  cljaracter  to  that  iiidicat- 

^  extent  of  the  i|uantitat.ive 

'  lieUi,  so  that  the  two  may  not  be  conftuiiided.     It  need  hardly  be 

I  mentioned  that  care  is  to  be  taken  tliat  during  the  examination 

I  l)ie  fi(itient*s  eye  remains  steadily  fixed  upon  the  central  spot,  that 

ve  is  kept  closed,  and  that  his  distance  from  the  board 

d.    The  extent  of  the  field  inwards  will,  naturally,  vary 

Hci:^irding  to  the  pix>minence  of  the  patient's  nose. 

It  is  still  more  convenient  to  map  out  the  flekl  upon  a  lare^e 

piece  of  blue  paj^er  placed  against  the  board,  as  this  saves  us  t&e 

Uoable  of  copying  tlie  map  from  the  latter.     Such  maps  are  to  l>e 

llcept  for  futuru  reference,  or  for  coniparlson  with  others  that  may 

ne  case  at  a  later  period.     If  this,  however,  can- 

;  ly  keep  a  record  of  the  shape  of  the  field,  and  of 

ihc  distJtnce  to  wiiich  the  patient  can  see  in  different  segments  of 

;^  Tit*  Mie  following  simple  exi>edient  which  I  have  for  some  time 

1.  _  ^ 

iiic  board  is  to  l>e  divided  into  four  equal  parts  by  a  vertical 

nfrd  horizontal  line  (of  about  4  feet  in  lengtli),  cutting  each  other 

entral  cross;  each  quadrant  is  then  again  to  be  divided  into 

:  i  lal  parts  by  another  line,  so  that  the  whole  is  fllvided  into 

[iriKht  etfjual  segments,  as  in  the  aceomfianying  figure  (Fig.  6)  which 
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represents  the  division  of  the  field  for  the  left  eye.  For  the  right 
eye  the  position  of  the  letters  must  be  reversed,  thus  u  i  (upwards 
and  inwards)  would  he  u  o  (upwards  and  outwards),  and  so  with 
all  the  others. 

The  meaning  of  the  letters  is  as  follows : — 

VM — Vertical  Meridian,  dividing  the  field  into  two  lateral 
halves  (inner  and  outer). 

jHM — Horizontal  Meridian,  dividing  the  field  into  an  upper  and 
a  lower  half. 

The  upper  half  of  the  field  is  subdivided  into  four  segments : — 

u  0  upper  and  outer  segment. 
0  u  outer    "    upper        " 
u  i  upper    "    inner         " 
i  u  inner    "     upper        " 

The  lower  half  is  also  subdivided  into  four  segments: — 

0  I  outer  and  lower  segment. 

1  0  lower  "  outer  " 
i  I  inner  "  lower  " 
I  i  lower  "    inner         " 

Fig.  6. 
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The  method  of  examining  the  patient's  field  of  vision  is  to  be  the 
same  as  that  above  described,  when  a  plain  board  was  used.  The 
object  of  the  divisions  is  only  to  furnish  a  kind  of  framework  for 
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the  map  of  the  field,  which  enables  us  to  sketch  it  with  more  ease 
and  rapidity.  The  boundary  of  the  quantitative  and  qualitative 
fields  is  to  be  marked  both  upon  and  between  each  of  the  divisional 
lines,  and  the  distance  of  each  of  these  marks  from  the  centre  of 
the  board  is  then  to  be  measured,  and  its  extent,  in  inches,  is  to  be 
placed  against  each  mark.  A  small  fac-simile  of  the  field  of  vision 
thus  mapped  out  may  then  be  drawn  in  the  note-book,  the  field 
being  here  also  divided  into  eight  segments,  the  boundaries  and 
measurements  of  the  map  being  likewise  copied ;  so  that  we  may 
preserve,  in  a  small  and  convenient  form,  an  accurate  record  of  the 
shape  and  extent  of  the  visual  field. 

]But  the  sight  of  the  patient  may  be  so  much  impaired  that  he 
can  no  longer  count  fingers,  even  in  the  optic  axis,  being  only  able 
to  distinguish  between  light  and  dark,  as  in  cases  of  mature  cata- 
ract, severe  cases  of  glaucoma,  etc.,  and  yet  it  may  be  of  great 
importance  to  know  whether  or  not  the  field  of  vision  is  of  normal 
extent.  This  may  be  readily  ascertained  in  the  following  manner: 
The  patient  is  directed  to  look  with  the  one  eye  (the  other  being 
closed)  in  the  direction  of  his  uplifted  hand  (held  straight  before 
him,  on  a  level  with  his  eye,  and  at  a  distance  of  from  12  to  18 
inches).  A  lighted  candle  is  then  held  in  different  portions  of  the 
visual  field,  and  the  furthest  point  at  which  it  is  still  visible  in 
various  directions  is  noted,  the  candle  being  alternately  shaded 
and  uncovered  by  our  hand,  so  as  to  test  the  readiness  and  accuracy 
of  the  patient's  answers.  Care  shoiild  also  be  taken  to  shade  the 
candle  when  it  is  removed  to  another  portion  of  the  field.  The 
light  may  likewise  be  thrown  upon  various  portions  of  the  eyeball 
by  the  mirror  of  the  ophthalmoscope,  and  the  patient  questioned  as 
to  the  direction  from  which  the  light  appears  to  come. 

Mr.  Pridffin  Teale  has  devised  a  modification  of  the  above  method, 
by  subdivioing  the  board  ^already  divided  by  vertical,  horizontal, 
and  diagonal  fines)  by  a  series  of  concentric  circles.  There  is,  more- 
over, a  travelling^  white  disk  of  card-board,  which  can  be  moved 
from  the  outer  edge  of  the  board  to  the  centre  along  the  diagonal 
and  other  lines,  thus  forming  a  very  convenient  and  easily  recog- 
nizable object.  There  is  also  a  rest  to  steady  the  patient's  head, 
and  maintain  it  at  a  certain  distance.  He  marks  the  existence  of 
good  vision  by  a  -4-  sign,  imperfect  vision  by  — ,  and  absence  of 
vision  bv  0.  Blank  diagrams^  are  prepared,  which  are  a  copy  of 
the  markings  on  the  board,  on  a  scale  of  I  of  an  inch  to  1  inch  of 
the  board. 

Wecker  employs  the  following  mode  of  taking  the  field.  He 
uses  a  large  black  board,  towards  the  centre  of  which  can  be  moved, 
in  a  radiating  direction,  a  number  of  small  white  ivory  balls,  thus 
marking  the  extent  of  the  field ;  as  soon  as  the  ball  reaches  the 
limit  of  the  field,  it  is  turned  round,  and  presents  its  black  pos- 
terior surface  to  the  patient.    On  the  back  portion  of  the  board, 

I  These  may  be  obtained  at  Messrs.  Harrison's,  45  St.  Martin's  Lane. 
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tlie  shape  and  extent  of  the  field  can  be  read  oft  from  tlie  positiou 
of  the  white  balls,  which  give  its  exact  deliiieution. 

Professor  Foi'^ter's  Perimeter'  is,  however,  by  far  the  best  instru- 
ment for  measuring  the  extent  of  the  field  of  vision.  It  consists 
of  a  semicircular  band  of  brass,  which  is  mounted  on  a  stand. 
This  band  or  arc  is  2  inches  wide,  and  curved  at  a  radius  of  12 
inches;  it  revolves  round  a  central  axis,  which  |>ermits  of  its  bcim^ 
placed  in  ditiereut  meridional  positions.  Each  half  of  fhe  arc  is 
divided  into  90^;  0°  being  situated  in  the  middle,  at  the  central 
axis,  and  the  90^^  at  each  extremity.  The  object  for  testing  the 
field  consists  of  a  small  black  movable  knob,  having  a  white  centre; 
this  knob  can  be  rai»idly  run  along  to  any  point  of  tlie  arc  by 
means  of  a  couple  of  strings  worked  from  liehind  by  a  winch.  At 
the  back  of  the  cetitral  axis  is  a  grudaated  disk,  on  which  a  needle 
indicates  the  various  meridians  in  which  the  are  is  placed,  and  its 
inclination  to  the  vertical  meridian  ;  also  the  degreei?,  from  0^  to 
180^,  within  these  meridians*  In  order  to  note  the  extent  of  the 
field  in  different  directions,  and  to  record  tlie  results,  Forster  has 
devised  small  circular  maps,  which  are  copies  of  the  disk,  and  of 
the  degrees  of  latitude  within  each  meridian.  On  these  skeleton 
maps  can  be  readily  traced  tlie  extent  of  the  field  in  any  given 
case.  In  examining  the  field  of  a  patient,  he  is  not  to  have  his 
visual  line  fixed  on  the  centre  (axis)  of  the  arc,  but  on  a  little 
button  phieed  15°  to  the  inner  (nasal)  side  of  the  centre,  so  as  to 
bring  the  blind  spot  opposite  the  latter.^ 

'  For  a  fuUer  description  of  this  inBtmnient,  and  the  meUiod  of  osing  \U  I  must 
refer  the  reader  to  Dr.  Carl  Moser's  Inaugural  Disaerlatiori  on  the  Perimeler 
(Broslftii,  1809,  published  by  H.  Lindner) ;  also  to  the  Com  pie  Rendu  du  Congr^ 
D'Ophtbalmologie,  18«7,  p/l21  The  penraeter  U  made  by  Mr,  81ue,  optician,  8 
AUe  Taachenstmiise,  Breslau^  and  coals  about  £7. 

*  In  order  to  avoid  unnecessary  repetition,  I  tniiRt  here  explain  the  signification 
of  the  terms  "visual  line''  and '"blind  spot"  By  visual  line  U  understood  th«  | 
imftgtnary  line  drawn  from  the  yellow  spot  to  the  object  poiot,  and  this  line  was 
fomierly  supposed  to  be  identical  with  the  optic  axis,  hence  it  is  otlen  said  when  a 
person  is  loolring  at  an  object,  "that  his  optic  axes  are  fixed  upon  U/'  This  is, 
bowever,  not  strictly  correct^  for  Belmhokz  has  shown  that  the  v^isual  line  and 

Fix.  7. 


**|>llc  axis  arc  not  identicjil,  but  thai  Ihc  former  lies  on  the  cornea^  more  or  less 
luvrardfl,  an^  Bomewhat  upwards  of  the  optic  axis  ;  lis  posterior  (reUnjLl)  extremity 
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Double  images  (diplopia). — An  object  only  appears  single  when 
both  visual  lines  are  fixed  upon  it ;  any  pathological  deviation  of 
either  visual  line  must  necessarily  cause  diplopia,  ad  the  rays  from 
the  object  do  not  then  fall  upon  identical  portions  of  the  retina. 
The  slightest  degree  of  diplopia  is  that  in  which  the  double  images 
are  not  distinctly  defined,  but  seem  to  lie  slightly  over  each  other, 
so  that  the  object  appears  to  have  a  halo  round  it. 

We  meet  with  two  kinds  of  double  images. 

1.  Homonynums  (or  direct)  diplopia,  in  which  the  image  to  the 
right  of  the  patient  belongs  to  his  right  eye,  the  left  image  to  the 
left  eye. 

2.  Crossed  double  images,  in  which  case  the  image  to  the  right 
of  the  patient  belongs  to  his  left  eye,  that  on  his  left  to  his  right 
eye. 

Homonymous  diplopia  is  always  produced  (except  in  incon- 
eruence  of  the  retinae)  in  convergent  squint,  for  if  the  eye  deviates 
inwards  from  the  object,  the  rays 
coming  from  the  latter  will  fall  upon 
the  inner  portion  of  the  retina  and 
the  image  will  (in  accordance  with 
the  laws  of  projection)  be  projected 
outwards,  as  in  Fig  8. 

Let  I.  be  the  right  eye,  whose 
visual  line  is  fixed  upon  the  object 
(b).  n.  The  left  eye,  whose  visual 
line  (c  d)  deviates  inwards  from  the 
object ;  the  rays  from  b  therefore  fall 
upon  e,  a  portion  of  the  retina  inter- 
nal to  the  yellow  spot  (d),  and  the 
ima^e  is  consequently  projected  out- 
wards to  f ;  b  and  f  are,  therefore, 
homonymous  double  images,  the 
image  b,  which  is  to  the  right  of 

the  patient,  belonging  to  his  right  eye,  the  image  f  to  his  left 
eye. 

Crossed  double  images  arise  in  divergent  squint,  for  as  the  one  eye 

conseqaently  lying  to  the  outer  side  of  the  optic  axis,  and  somewhat  below  it.    A 
fuller  description  of  this  will  be  found  in  Chapter  XIII. 

The  nerve  fibres  of  the  optic  nerve  are  not  excited  by  objective  light,  hence  the 
light  which  falls  on  the  entrance  of  the  optic  nerve  (optic  disk)  is  not  perceived, 
and  a  corresponding  gap  exists  in  the  field  of  vision.  This  gap  or  deficiency  is 
caUed  the  blind  spot,  or  punctum  csecum,  and  corresponds  in  size  and  position  to 
the  optic  disk.  This  &ct  is  proved  by  the  following  experiment.  If  the  left  eye 
of  the  observer  is  closed,  and  the  right  eye  fixed  steadily  on  the  cross  in  Fig.  7,  it 
will  be  found  that  when  the  book  is  removed  to  about  12  inches  from  the  eye,  the 
white  circle  entirely  disappears,  and  the  whole  figure  is  black.  This  gap  in  the 
Tisoal  field  is  not  perceived  because  our  vision  is  binocular,  and  the  defect  in  the 
one  eye  is  compensated  for  by  the  other.  Moreover  we  pay  but  little  attention  to 
impresaions  which  fall  upon  those  parts  of  the  retina  which  lie  at  a  little  distance 
from  the  point  of  fixation.  The  diameter  of  the  blind  spot  is,  according  to  Helm- 
holtz,  1  mm,  81.  According  to  Listing,  1  mm,  55.  Vide  Helmholtz,  Physiologische 
Optik.,  p.  209. 
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<]oviftt^«  outward*  from  the  object,  the  rays  from  the  latter  fall  upon 
a  t>ort.iori  of  the  retina  external  to  the  macula  lutea,  the  image  is 

projected  inwards,  and  crosses  that 
of  the  other  eye,  as  in  Fig.  9. 

L  The  right  eye,  whose  visual 
line  is  fixed  upon  the  object  (b).  EL 
The  left  eye,  whose  visual  line  (c  d) 
deviates  outwards  from  the  object ; 
the  rays  from  the  latter  therefore 
fall  upon  e,  a  portion  of  the  retina 
external  to  the  macula  lutea  (d),  and 
the  image  is  projected  to  f,  crossing 
the  imape  b;  the  image  f,  which 
would  he  on  the  patient's  right 
hand,  would,  therefore,  belong  to 
his  left  eye,  the  image  b,  wnich 
would  lie  on  his  left  side,  to  the 
right  eye. 

If  one  eye  squints  upwards,  the 
rayK  will  fall  upon  the  upper  portion  of  the  retina,  and  the  imase 
bo  projootod  beneath  that  of  the  healthy  eye.  The  reverse  will  Be 
tho  (NiHo  if  the  eye  squints  downwards,  for  then  the  rays  will  fall 
upon  tho  lower  portion  of  the  retina,  and  the  image  will  be  pro- 
Joototl  itfnwr  that  of  the  healthy  eye. 

Wo  Hhould  nover  forget  to  ascertain  whether  the  diplopia  be 
monocular  or  binocular;  in  the  latter  case,  it  will  of  course  dis- 
ttppoar  upon  the  closure  of  either  eye.* 

Lot  us  now  glance  at  the  action  of  prisms.  When  a  ray  of  light 
falU  ui>on  a  prism,  it  is  refracted  towards  its  base.  If,  for  instance, 
whiUt  wo  look  at  an  object  {^-g*^  ^  lighted  candle)  at  8  feet  distance, 
with  both  eyiH*,  a  prism,  with  its  Iwise  towards  the  nose,  is  placed 
l>ofore  tho  right  eye,  the  rays  from  the  candle  will  be  deflected 
t  owanit^  tho  l>mu}  of  tho  prism,  and  fall  upon  a  portion  of  the  rettna 
intonml  to  the  voUow  spot,  and  be  consequently  projected  outwards, 
giving  rise  to  homonymous  diplopia.  As  we  are,  however,  very 
su!*iH>ptiblo  of  double  images,  tlie  eye  will  endeavor  to  unite  them 
by  an  outwani  movement  (its  external  rectus  becoming  contracted), 
which  will  again  bring  the  rays  upon  the  yellow  spot,  but  at  the 
same  time  of  course  cause  a  divergent  squint  Fig.  10  will  expUin 
tliift.  Lot  a  b  be  the  visual  line  of  the  left  eye  fixed  (with  the 
othor)  U|>ou  a  candle  8  feet  offl  Now,  if  a  prism  (with  its  base 
towanis  tho  no«e)  be  placed  befare  the  right  eye,  th«  rays  are  re- 
tWotod  towards  the  base  of  the  prism  and  do  uot^  as  in  the  other 

^  tvi  rxum^ntnj?  lli«  <kHit4«  Imam  of  %  pstleBt,  it  U  e(i»r»ieat  to  nboe  m  dip  €it 
rM  cUm  Wf>i>^  tb^  Mvand  ^5^%  for  we  Uiiifi  esAhle  kivi  rnidUy  to  ^B«nijg:TOk  tbe 
tmvN  imiMBK^  ^T  tMr  onkir^  mkI  w^  al«i  w^alnm  Ui^  imtmsBty  <^  tlie  iouge  of  the 
«(Vfiii4  «5*^  iiykI  iq^pfy>xlm«lf  It  more  lo  UuA  of  Uie  sffKi^d  <m««  wlKi»e  imm^  owini; 
t^  Uh"  n^iK  (W^vi  the  ohj|«<A  <UUa€  «po«  mi  ccxmtric  iMitkui  of  tlie  rrtaniL.  will  he 
W>m(  lYiftf^tie  \ti  |Myt|«MtHm  to  tlie  dK«teaoe  of  IIm  iimAi  hinmi  whkk  Hie  n^  &U,  teni 
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Fig;  10. 


eye,  fall  upon  the  yellow  spot,  but 
upon  a  portion  of  the  retina  (d)  in- 
ternal to  the  latter,  and  the  image 
19  projected  outwards  to  e;  horao- 
nymous  diplopia  therefore  arises, 
and  to  avoid  this  the  external  rectus 
moscle  contracts  and  moves  the  eye 
outwards,  so  as  to  brin^  the  macula 
lutea  (c)  to  that  spot  (d)  to  which 
the  rays  are  deflected  by  the  prism. 
As  the  rays  from  the  object  will 
now  fall  in  both  eyes  upon  the  ma- 
cula lutea,  siugle  vision  will  result, 
accompanied,  of  course,  by  a  diver- 
gent squint  of  the  right  eye. 

The  reverse  will  occur  if  we  turn  the  prism  with  its  base  to  the 
temple,  for  then  the  rays  will  be  deflected  to  a  portion  of  the  retina 
to  the  outer  side  of  the  macula  lutea,  and  the  image  will  be  pro* 
iected  inwards  across  that  of  the  left  eye,  and  crossed  diplopia  will 
be  the  result.  In  order  to  remedy  this,  the  internal  rectus  will 
contract  and  move  the  eye  inwards,  so  as  to  bring  the  macula  lutea 
to  that  spot  to  which  the  rays  are  deflected. 

7%^  Compress  Bandage. — ^The  form  of  bandage  to  be  employed,  as 
well  as  its  mode  of  application  to  the  eye,  is  of  much  practical 
importance,  and  it  should  vary  according  to  the  effect  which  we 
desire  to  produce.  If  the  bandage  is  applied  only  for  the  purpose 
of  keeping  the  dressing  upon  the  eye,  ot  preventing  the  movement 
of  the  latter  and  of  the  eyelids,  or  of  guarding  the  eve  against  the 
effect  of  light  or  cold,  it  need  but  be  of  a  very  simple  kind,  and  I 
think  Liebreich's  bandage  answers  these  purposes  best.  But  Von 
Graefe  has  shown  that  the  compress  and  bandage  may  often  be 
made  of  great  therapeutical  value,  especially  in  arresting  and  limit- 
ing suppurative  inflammation  of  the  cornea,  such  as  is  apt  to  occur 

[Fig.  11.] 


in  old  and  decrepit  persons  after  injuries  to  the  cornea,  or  an  opera- 
tion {e.  g.j  extraction  of  cataract).  In  such  cases  Liebreich's  band- 
it does  not  suflSce,  and  we  must  employ  the  pressure-bandage  of 
V  on  Graefe. 
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Liebreicli's  bandage  [Fig.  11] 
consktsof  a  knitted  cotton  band 

[a]  aboot  12  inches  long  and  2 J 
inches  wide*    At  the  one  end  are^ 
two  tapeft^  the  one  [c]  gmng  round 
the  biick  of  the  bead,  the  other 

[b]  forming  a  crossi-bar  with  the 
tirst,  and  passin^^  over  tlie  top  of 
the  head.  The  other  end  of  the 
baiitlage  aUo  carries  a  taj^e  [e], 
which  is  to  be  tied  at  the  side  of  1 
the  head,  opposite  the  atieeted 
eje,  to  the  one  [cd]  coming  round 
from  the  back.  [Fig,  1 2  representa 
the  bandage  ay»plied,]  The  prin- 
cipal advantages  ofiered  by  this 
handage  are —  that  it  perfectly 
retains  its  position  without  slip- 
ping, and  that  it  can  be  undone 
and  the  dressings  changed  with- 
out the  patient's  head  having  to 
be  raised  from  the  piUow^  If  the 
thick  knitted  hand  proves  heavy 
and  hot,  I  substitute  for  it  a  band 

The  banthige  is  to  be  applied  over 


of  fine  muslin  or  of  elastic  web 

the  following  dressing:  The  jiatieiit  being  directed  gently  to  close 
his  eyes,  a  piece  of  soft  linen  is  laid  over  the  lids  so  as  to  soak  up 
any  discharge,  small  oval  pledgets  of  charpie^  or  carded  cotton-wool 
are  then  placed  over  this,  more  esjx!ciully  in  the  hollows  at  the 
inside  of  the  eyeball  and  beneatli  the  upper  edge  of  the  orbit,  so  as^^J 
to  fill  these  out,  and  bring  the  padding  nearly  to  the  same  level  aa^H 
in  the  centre.  The  pressure  of  this  cushion  should  be  quite  uniform, 
and  not  greater  upon  one  portion  of  the  eye  than  aiinther,  more 
especially  upon  the  centre  of  the  eyeball,  otherwise  it  will  produce 
j)ain  and  discomfort.  The  succession  of  the  iiledgets  of  eharpie 
should  be  applied  in  sucli  a  manner  that  the  upper  lid  is  gently 
stretched  across  the  eyeball  in  a  lateral  direction;  and  tlie  lids  thus 
kept  immovable.  The  two  principal  points  of  iiressure  slionld  be 
at  the  inner  and  outer  canthus,  so  that  the  eyeball  is  only  preeeed 
by  the  upper  lid  Ix^ing  stretclied  gently  across  it. 

Von  Graefc*  makes  use  of  three  tliiferent  forms  of  compressive 
bandages — 1,  the  temporary;  2,  the  regular  compress;  3,  the  pres- 
sure couipress, 

1.  The  tew poranj  bandage  simply  consists  of  a  knitted  cotton  baud 

*  Chftfpie  consists  of  threads  nf  very  fine  linens  the  linun  slirmld  lie  cut  inta- 
small  squiirce  of  iil)oul  :J  or  4  incites  in  diameter,  and  llie  imJividiml  Ihreiids  nreJ 
then  lo  l>e  pulled  inU,  tliiii)  forming  Uie  charpic,  which  should  he  Iblded  iulo  suiftU 
pk'd^'eta.     This  is  »nucb  cooUt  and  more  conifortabk^  thun  cotlnn  w<ioL 

*  A.  t  O.  ix,  2  ;  vide  also  an  Hhndgmeat  of  this  paper,  by  ibe  uuihor,  in  R.  ^, 
O.  Ih  Ucp,  iv.  % 
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about  15  inches  in  length  and  If  inch  in  width,  which  is  to  be 
placed  over  the  eye  and  fastened  by  a  couple  of  tapes.  For  this 
purpose  I  think  Liebreich's  bandage  is  to  be  greatly  preferred,  but 
with  the  next  two  forms  of  bandage  it  is  difterent,  for  here  we  can 
regulate  the  degree  and  mode  of  pressure  desired  with  a  nicety  and 
accuracy  not  to  be  obtained  with  Liebreich's. 

2.  The  Begvlar  Compress. — This  bandage  is  about  If  yard  long 
and  1 J  inch  wide.  Its  outer  two-thirds  consist  of  fine  and  very 
elastic  flannel,  its  central  third  of  knitted  cotton.    The  eye  having 

'been  padded  with  charpie  or  cotton-wool,  as  above  directed,  the 
bandage  is  to  be  thus  adjusted:  One  end  is  to  be  applied  to  the 
forehead  just  above  the  aftected  eye,  and  is*^then  to  be  passed  to  the 
opposite  side  of  the  forehead  and  above  the  ear  to  the  back  of  the 
head ;  the  knitted  portion  is  next  carried  on  below  the  ear  and 
brought  upwards  over  the  compress,  the  bandage  being  then  again 
passed  across  the  forehead  and  its  end  firmly  pinned.  The  opposite 
eye  may  be  closed  with  a  strip  of  plaster,  or,  should  it  also  require 
a  compress,  a  separate  bandage  is  to  be  applied. 

3.  The  pressure  bandage  is  made,  of  fine  and  very  elastic  flannel, 
and  should  be  about  3  J  yards  long  and  \\  inch  wide.  It  is  intended 
to  produce  complete  immobility  of  the  eye,  and  to  exert  a  consider- 
able denee  of  graduated  pressure.  The  one  end  of  the  bandage  is 
to  be  placed  upon  the  cheek,  at  a  point  about  midway  between  the 
angle  of  the  jaw  and  the  ear  of  the  aftected  side,  and  the  bandage 
brought  up  over  the  compress  (but  not  applied  too  tightly)  and 
carried  across  the  forehead  to  the  back  of  the  head ;  and  then,  pass- 
ing beneath  the  ear,  a  second  turn  is  to  ascend  (somewhat  more 
vertically)  over  the  compress,  pressing  firmly  upon  the  latter.  The 
bandage  is  then  a^ain  carried  across  the  forehead  to  the  back  of  the 
head,  and  fiiMily  Drought  once  more  over  the  compress,  but  this 
time  it  is  not^  be  pulled  tight. 

Baron  ITeurteloup's  Artificial  Leech. — This  instrument  is  of  the 
greatest  service  in  the  abstraction  of  blood  in  deep-seated  intra- 
ocular diseases,  as,  for  instance,  in  inflammations  of  the  choroid, 
retina,  and  optic  nerve.  For,  in  order  to  relieve  the  intra-ocular 
circulation,  it  is  necessary  that  the  depletion  should  be  rapid,  and 
we  find  that  in  the  inflammations  of  the  deeper  tunics  of  the  eye, 
depletion  by  leeches  is  almost  useless,  whereas  the  effect  of  the 
artificial  leech  is  very  considerable.  The  instrument  consists  of  a 
small  sharp  cylindrical  drill,  and  of  a  glass  exhausting  tube,  with 
an  air-tight  piston.  The  drill  can  be  set  so  as  to  make  the  incision 
of  the  desired  depth,  and  is  worked  by  a  string,  on  pulling  which 
a  rapid  revolution  of  the  drill  is  caused,  and  the  skin  consequently 
deeply  incised.  The  instrument  is  to  be  applied  to  the  temple,  and 
the  hair  should  be  previously  shaved  off  at  this  spot,  otherwise  it 
will  get  between  the  skin  and  the  edge  of  the  exhausting  tube,  and 
thus  cause  the  admission  of  air.  The  incision  should  be  made 
tolerably  deep  (the  depth  varying  of  course  with  the  thickness  of 
the  skin),  in  order  that  the  blood  may  flow  freely  and  rapidly. 


32  INTRODUCTION. 

The  air-tight  piston  is  then  to  be  applied  over  the  incision,  and  a 
few  rapid  turns  given,  so  that  the  skin  may  be  somewhat  sucked 
up  into  the  tube.  The  blood  will  now  flow  very  rapidly,  and  the 
screw  in  the  piston  must  be  moved  in  accordance  with  the  flow  of 
blood,  so  that  no  vacuum  exists  between  the  plug  and  the  column 
of  blood,  nor  should  the  screw  be  moved  roughly  and  too  quickly, 
otherwise  it  may  produce  great  pain.  The  glass  cylinder  (which 
holds  about  1  oz.  of  blood)  should  be  filled  in  from  three  to  four 
minutes.  The  plug  of  the  cylinder  should  be  soaked  in  hot  water 
previous  to  the  operation,  so  that  it  may  swell  up  and  fit  very 
tightly  into  the  tube,  and  the  edge  of  the  latter,  which  is  applied 
to  the  skin,  should  be  greased  or  soaped,  in  order  that  it  may  fit 
closely  to  the  skin,  and  prevent  the  entrance  of  air.  With  a  little 
practice  the  operation  may  be  gently  yet  eflfectually  performed 
without  giving  much  pain  to  the  patient.  Hot  fomentations  should 
be  appli^  afterwards,  so  that  there  may  be  free  after-bleeding.  As 
the  abstraction  of  blood  near  the  eye  always  causes  considerable 
increase  in  the  flow  of  blood  to  the  part  and  its  vicinity,  the 
patient  should  be  kept  in  a  darkened  room  for  the  first  twenty-f6tir 
hours,  until  the  period  of  reaction  is  passed.  At  first  the  sight 
will  be  a  little  dim  and  indistinct,  but  after  thirty  or  thirty-six 
hours  have  elapsed,  the  beneficial  effects  of  the  depletion  will 
generally  be  marked. 

The  Eye-douche. — ^The  best  and  cheapest  form  of  this  instrument 
consists  of  a  piece  of  India-rubber  tubing  about  4J  feet  in  length, 
carrying  a  rose  at  one  end,  and  at  the  other  a  curved  piece  of  me- 
tallic pipe,  which  is  to  be  suspended  in  a  jug  of  water  placed  on  a 
high  shelf.  The  fine  jet  of  water  thrown  up  through  the  rose  will 
be  about  12  or  15  inches  in  height,  and  the  force  with  which  it 
plays  upon  the  eye  may  be  regulated  by  approximating  or  removing 
the  latter  from  the  rose.  This  form  of  eye-douche  is  to  be  preferred 
to  that  which  is  applied  by  means  of  a  cup  to  the  eye  itself,  as  the 
jet  is  in  this  case  far  too  strong,  and  often  increases  instead  of  alle- 
viating the  irritation.  It  is  to  be  employed  night  and  morning,  or 
oftener  if  the  eyes  feel  hot  and  tired,  for  two  or  three  minutes  at  a 
time.  The  eyelids  are  to  be  closed,  and  the  stream  of  water  is  to 
play  gently  upon  them. 

Mathieu's  (JParis)  water  pulverizer,  or  the  instrument  used  for 
Dr.  Richardson's  ether  spray,  will  also  be  found  very  useful  and 
agreeable. 


Chapter   I. 
DISEASES  OF  THE  CONJUNCTIVA. 


1— HYPEREMIA  OF  THE  CONJUNCTIVA. 

Wb  not  unfrequently  meet  with  a  hypei'SBmic  condition  of  the 
conjunctiva,  and  it  is  of  practical  importance  to  distinguish  this 
from  a  mild  form  of  conjunctivitis.  In  the  former  condition  we 
find,  on  everting  the  eyelids,  that  their  lining  membrane  is  abnor- 
mally red,  and  perhaps  a  little  swollen,  and  traversed  by  well-marked 
meshes  of  bloodvessels,  which  render  the  Meibomian  glands  some- 
what indistinct.  This  increased  redness  may  extend  to  the  retro- 
tarsal  fold,  caruncle,  semilunar  fold,  and  even  to  the  ocular  conjunc- 
tiva, so  that  the  white  of  the  eye  appears  flushed  and  injected.  The 
papillfe  of  the  conjunctiva  may  also  be  slightly  swollen  and  turgid, 
which  gives  a  somewhat  rough  and  velvety  appearance  to  the  inside 
of  the  lids.  The  patient  is  generally  troubled  by  a  feeling  of  smart- 
ing: and  itching  in  the  eye,  and  a  heaviness  and  weight  in  the  eye- 
lids, so  that  he  experiences  some  difficulty  in  keeping  them  open. 
These  sensations  become  worse  in  the  evening,  more  especially  in 
bright  artificial  light.  Sometimes  there  is  a  slight  tendency  to 
lacnrymation  when  the  eyes  are  exposed  to  wind  or  a  smoky  atmos- 
phere, but  there  is  no  trace  of  any  mucous  discharge 

This  hyper«mic  condition  may  be  produced  by  long-continued 
work  at  small  objects,  such  as  reading,  engraving,  microscopizing, 
more  especially  by  strong  artificial  light.  It  is  also  not  unfrequently 
a  reflex  symptom  of  hyperemia  of  the  choroid  and  retina.  Thus,  in 
very  short-sighted  persons  affected  with  sclerotico-ohoroiditis  poste- 
rior, we  often  notice  that  the  conjunctiva  becomes  flushed  if  they 
persist  long  in  reading,  sewing,  etc.  Again,  we  frequently  meet 
with  the  same  thing  in  persons  suffering  from  hyf)ermetropia,  who 
either  do  not  use  spectacles  at  all,  or  of  insufficient  power,  so  that 
their  accommodation  is  strained  and  fatigued. 

It  may  also  be  caused  by  an  irritating  condition  of  the  atmos- 
phere, e.  g.^  cold  wind,  dust,  etc.  Or  it  may  be  due  to  mechanical 
irritants,  such  as  a  foreign  body  lodged  under  the  eyelids  or  in  the 
cornea,  to  inversion  of  the  lashes,  or  an  obstruction  of  the  lachrymal 
passages. 

The  treatment  of  hypercemia  of  the  conjunctiva  is  very  simple, 
and  should  be  chiefly  directed  to  the  removal  of  the  cause.    If  it 
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be  brought  on  by  overwork,  cessation  from  this  most  be  enforced, 
and  if  the  imtieut  suffers  from  Lyjiernietropia,  this  must  be  treated 
by  the  i)ro[»er  use  of  sjK?ctacles*  The  eyc-douehe  or  tlie  pulverizer 
must  be  frequently  used,  and  the  eyelids  should  be  bathed  with  an 
evaponiting  lotion,  which  greatly  relieves  the  fueling  of  heaviness 
in  the  lids.  The  lol lowing  lotions  will  be  found  very  useful  for 
this  purj'os*?:— 

1,  K  Sp,  aether,  nit.  5 j  *»  Acet.  aroniut.  gtt.  vj;  Aq.  destill,  Svj. 
To  Ije  sponged  over  the  eloeed  eyelids  and  around  the  eyes  3 — 4 
times  daily,  and  allowed  to  evsiporate. 

2,  R  ^Etheris  5iJ— 55v;  Spin  rosmar,  $\\\  To  be  used  in  the 
same  way  as  the  above,  but  in  smaller  quantity,  especially  if  the 
skin  be  very  delicate  and  suscejitible.  Tfie  hest  astringent  lotions 
are  those  composed  of  2 — 4  grains  of  sulphate  of  zinc  or  acetate  of 
lead,  in  4 — 6  ozs.  of  water.  A  piece  of  folded  lint  saturated  with 
this  lotion  is  to  be  laid  over  the  eyelids  for  15  or  20  minutes  several 
times  a  day,  and  a  iew  droi>3  may  be  allowed  to  enter  the  eye. 

But  if  the  byj^eneinia  lias  become  chronic,  these  apnlications  will 
not  euflice,  and  it  will  then  be  necessary  to  ap])ly  a  drop  or  two  ot 
H  weak  colly rium  (ejr.  j — ij  to  Sj  of  water)  of  sulphate  of  zinc  or 
copper,  or  even  of  the  nitrate  of  silver,  to  the  conjunctiva;*  or  the 
sui[»hate  of  copi>er  or  the  lapirt  divinus*  may  be  lightly  apjtlied  in 
substance.  The  eye-douche  or  cold  compresses  should  be  used  after 
these  applications.  I  must  here  call  attention  to  a  very  prevalent 
jxipular  error,  namety,  that  it  strengthens  the  eyes  to  dip  the  face 
into  cold  water  with  the  eyelids  open.  This  iiabit  is,  however,  to 
be  condemned,  as  it  often  produces  much  irritation  and  hypenemia 
of  the  conjunctiva. 


2.^CATAREHAL  OPHTHALMIA. 

The  term  ** simple  conjunctivitis"  should,  I  think,  be  altogether 
discarded.  It  is,  in  fact,  only  the  mildest  form  of  catarrhal  ojihthab 
mia,  and  hence  there  is  no  rcn^^on  to  make  it  a  distinct  disease. 

On  everting  the  eyelids  in  a  case  of  catarrhal  opli  thai  mia,  w*e  notice 
that  the  conjunctiva  is  red,  vascular,  and  swollen,  so  tluit  the  Mei* 
bomiau  glands  are  nearly  i»r  entirely  hidden.  The  hyi>enemia  com- 
mences at  the  t4ii^d  jKjrtion  of  the  conjunctiva,  to  which  it  may 
indeed  remain  contined  in  very  mild  cases.     Generally,  however,  it 

*  Conyria  are  Wst  applied  witli  a  camePs  hnir  hruah  or  Uie  bollow  pari  of  a 
l^ulll  p<*n,  nhicli  is  not  to  hv  cut  |>«!nteLl  (as  for  wnriiin)  but  round«*d  on,  n  ^imall 
hole  bi'iuK  <^*'it  i"  <''♦*  up|H*r  jwirl,  su  tbat  llu'  air  may  fnler  uiiU  lV»rce  nut  tlif>  Imuict. 
Tlir  surgi'on  sljonlil  ^tiitul  in  t'roui  of  the  patient^  aud»  direciinij  him  lo  look  upwiirtls, 
raise  Un:  \}\i\K'V  \U\  with  tin-  torerin^er  of  his  lutl  hunrl,  and  tlijiress  (and  sli^'htly 
rvt^rl)  the  li)Wi*r  ltd  with  the  thmub,  in  this  way  a  Uttle  pouch  is  fortiird  bilue^Q 
the  hiwcr  lid  and  thr  cyt-bnll,  intri  which  Ihe  drop  is  to  be  poured.  The  pnttent 
ahould  ihcu  rub  the  lids*  well  toj«:ether,  so  that  the  collyritiin  may  come  in  coutact 
with  the  whole  of  th<?  conjunctivrtl  surface.  Instead  of  the  quill  or  brush,  the  stop- 
per  of  a  drop-boiilc,  as  sold  by  n»o*t  chemists,  may  be  usi^d, 

*  liftpis  divinus  is  compiled  of  equal  partH  of  sulphate  ofcopp^r*  nitrate  of  potasi 
aud  altim,  which  ingredients  are  to  be  moulded  luto  sticks, 
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eoon  extends  to  the  retro-tarsal  fold,  caruncle,  semilunar  fold,  and 
ocular  conjunctivB,  reaching  perhaps  quite  up  to  the  edge  of  the 
coniea.  As  the  disease  subsides,  the  vascularity  retraces  its  steps 
in  the  reverse  direction.  It  is  important  to  distinguish  the  vascu- 
larity of  the  ocular  conjunctiva  from 
that  of  the  subconjunctival  tissue.*  The  [Fig.  13. 

former  is  characterized  by  a  superficial  .^^"^  •'--... 

network  of  vessels  of  a  brick-red   or       '^jHp'l^i^!' 
scarlet  color,  which  run  up  to  the  edge     ^'j/S^^^^^^^^ 
of  the  cornea,  and  are  freely  movable     F^^K«|HH|^m^^ 
upon   the  sclerotic.    [Fig.   13.]      Tl)e     '    ^^^^I^I^^Bh^^ 
meshes  of  this  network  are  coarse  and  ^^^^^^^^B  ^B 

large,  more  especially  towards  the  re-  ^^^NiBi^Hf  ij^F 

K'on  of  the  retro-tarsal  fold.     On  and  ^^B^By^jJ^ 

jtween  them  are  often  noticed  coarse  '\^^tmw^\^m 

red  patches  of  extravasated  blood,  par-  ^^mT        \\ 

ticularly  near  the  cornea.     But  these  ^|  \  \  \ 

eftosions  are  also  seen  on  the  palpebral  ^  \    ^    \ 

conjunctiva  and  retro-tarsal  fold.     If  \ 

the  ocular  conjunctiva  is  alone  irapli-  ^ 

cated,  the  white  sclerotic  can  be  seen  After  t.  w.  Jones.j 

shining  through  the  vascular  meshes. 

But  it  is  different  if  the  subconjunctival  tissue  is  also  injected,  for 
we  then  notice  fine,  parallel  vessels  of  a  rosy  tint,  radiating  towards 
the  cornea,  around  which  they  form  a  pink  zone.  These  vessels 
are  not  movable  upon  the  sclerotic. 

The  eyelids  are  generally  somewhat  swollen  and  red,  and  their 
temperature  is  perhaps  slightly  increased  ;  but  none  of  these  symp- 
toms are  so  marked  as  in  purulent  ophthalmia.  Occasionally,  the 
osderaa  of  the  eyelids  is  so  considerable  that  the  upper  lid  hangs 
down  in  a  massive  fold,  and  overlaps  the  lower.  The  edges  of  the 
lids  are  usually  somewhat  red  and  swollen,  and  at  a  later  stage  they 
often  become  sore  and  excoriated  from  the  discharge  and  the  altered 
secretion  of  the  Meibomian  glands.  Indeed,  this  irritation  may  in 
time  give  rise  to  marginal  blepharitis. 

The  dcCTee  of  swelfin^  of  the  lids  does  not,  however,  necessarily 
eorrespond  to  the  intensity  of  the  disease,  or  the  redness  of  the  con- 
junctiva. Thus,  in  feeble  subjects  we  sometimes  find  that  there  is 
ereat  oedema  of  the  lids,  leading  us  to  suspect  a  severe  form  of  the 
disease,  and  yet,  on  opening  the  eye,  we  are  surprised  to  find  but 
slight  injection  of  the  palpebral  and  ocular  conjunctiva,  and  but 

>  Wc  may  distinguish  three  kinds  of  vascularity  on  the  eyeball :  1.  Thcconjunc- 
tivml  vessels,  which  are  brick-red,  large-meshed,  and  freely  movable.  They  con- 
aist  both  of  veins  and  arteries.  2.  The  subconjunctival  vessels,  which  are  of  a  pink, 
rosy  tint,  their  meshes  being  smaller,  and  the  vessels  radiating  in  a  parallel  direc- 
tion towards  the  edge  of  the  cornea,  around  which  they  form  a  rosy  zone  ;  these 
veflselfl  are  chiefly  venous.  8.  The  sclerotic  vessels,  which  do  not  appear  in  the 
form  of  distinct  individual  vessels,  but  as  small  ill-defined  red  patches,  whicli  lend 
a  blcdsh-red  blush  to  the  surface  of  the  sclerotic.  For  further  information  as  to  the 
bkM)d vessels  of  the  eye,  I  must  refer  the  reader  to  Leber's  important  researches^ 
A.  f.  O.  xi,  1,  1 ;  and  also  to  those  of  Donders,  Klin.  Monatsblat.  1864. 
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little,  if  any,  discharge.  In  such  cases  we  should  examine  as  to  the 
existence  of  an  hordeolum,  or  whether  the  patient  has  been  stung 
on  the  lid  by  an  insect. 

In  the  severer  cases  of  catarrhal  ophthalmia,  wo  find  that  the 
conjunctiva  becomes  very  swollen,  more  especially  in  the  region  of 
the  retro-tarsal  fold,  so  that,  on  considerable  eversion  of  the  eyelids, 
it  springs  into  view  in  the  form  of  one  or  more  thick  red  girdles 
encircling  the  eyeball.  The  caruncle  and  semilunar  fold  are  also 
swollen,  and  assume  a  dark  red  and  fleshy  appearance.  At  an  early 
stage  of  the  aftection,  the  swelling  of  the  conjunctiva  is  firm,  and 
lends  a  peculiar  lustrous  and  glistening  appearance  to  the  inner  sur- 
face of  the  lids ;  but  later  it  becomes  more  flaccid  and  soft,  and  falls 
more  readily  into  folds.  The  papillro  of  the  conjunctiva  generally 
become  swollen  and  turgid,  otten  to  a  considerable  degree,  so  that 
they  give  a  rough,  velvety,  and  so-called  "granular"  appearance  to 
the  conjunctiva.^  In  severe  cases,  especially  in  old  decrepit  persons, 
and  after  the  long-continued  use  of  cold  applications,  the  ocular 
conjunctiva  nuiy  also  become  swollen  (chemosis),  which  is  due  to  a 
serouH,  or  i)erhaps  even  plastic,  infiltration  of  the  conjunctiva  and 
subconjunctival  tissue.  In  the  majority  of  cases,  however,  the  che- 
mosis is  but  very  slight. 

The  discharge  varies  in  quantity  and  quality,  according  to  the 
stage  and  intensity  of  the  aflfection.  In  the  early  stages,  there  is 
generally  only  an  increased  secretion  of  tears,  but  the  discharge  soon 
becomes  more  opaque  and  stringy,  and  of  a  yellowish-red  tinge, 
consisting  chiefly  of  albumen  and  l)roken-down  epithelial  cells.  As 
the  disease  advances,  and  the  inflammatory  symptoms  increase  in 
severity,  the  discharge  becomes  more  copious  and  of  a  muco-puni- 
lent  character,  the  pus  cells  being  8U8j)ended  in  the  mucus.  It  then 
also  assumes  a  light  yellow  color,  and  a  thicker  and  more  creamy 
consistence.  In  very  mild  cases  it  is  often  so  slight  in  quantity  that 
it  might  easily  escape  detection.  Perhai:*  it  is  only  on  very  con- 
sidenible  eversion  of  the  lids,  that  a  thin  yellow  string  of  matter  is 
observed  to  be  imbedded  and  almost  hidden  in  the  folds  of  the  con- 
junctiva, or  collected  in  the  form  of  a  small  yellow  bead  at  the  angle 
of  the  eye.  The  lashes  are  generally  found  to  be  somewhat  glued 
together  in  the  morning  by  the  discharge,  and  the  altered  and  in- 
creased secretion  of  the  Meibomian  glands. 

There  is  generally  very  little  pain  in  catarrhal  ophthalmia.  The 
j»:itient  only  complains  of  a  feeling  of  heat  and  itching  in  the  lids, 
which  causes  him  to  rub  them  frequently.  These  sensations  in- 
crease towards  night,  and  manifest  themselves  especially  during 
reading  or  writing  by  artificial  light,  or  in  a  crowded  and  smoky 
room.     The  eyelids  feel  stilf  and  heavy,  so  that  it  is  diflicult  to 

»  In  using  the  term  "granular"  for  this  appearance  of  the  conjunctiva,  I  must 
Ftrongly  insist  upon  the  great  necessity  of  not  confoundini<:  this  condition  with  that 
of  true  granular  life,  which  is  but  too  often  done,  and  which  has  led  to  very  great 
confusion,  not  only  in  the  diagnosis,  but  also  in  the  treatment  recommended  for 
these  affections.  In  the  former  case,  the  granular  appearance  is  simply  due  to  the 
infiltrated  and  turgid  condition  of  the  papTllae,  whereas  the  true  granurations  are  a 
new  formation  of  a  perfectly  different  character. 
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open  theniy  this  is  especially  the  case  if  the  lids  are  rather  tight 
and  press  upon  the  globe.  One  of  the  most  characteristic  symp- 
toms is  'the  sensation  as  if  a  foreign  body,  such  as  sand,  grit,  or 
finely-powdered  glass,  were  lodged  under  the  lids.  This  is  evidently 
due,  as  was  pointed  out  by  Mackenzie,  to  the  friction  of  the  swollen 
napillse  against  the  ocular  conjunctiva.  This  sensation  should, 
nowever,  remind  us  of  the  fact  that  the  symptoms  of  catarrhal 
ophthalmia,  viz.,  conjunctival  and  subconjunctival  injection,  lachry- 
mation,  pain,  etc.,  may  be  produced  by  a  foreign  body,  and  the 
inner  surface  of  both  lids,  as  well  as  the  cornea,  should  therefore 
be  carefully  examined,  in  order  that  we  may  ascertain  whether  a 
foreign  body  be  present  or  not. 

There  is  generally  only  a  slight  degree  of  photophobia.  If  it  is 
severe,  and  accompanied  by  much  lachrymation,  subconjunctival 
injection,  and  considerable  pain  in  and  around  the  eye,  more 
particularly  over  the  brow  and  down  the  side  of  the  nose  (ciliary 
neuralgia),  it  is  a  sign  that  there  is  much  irritation  of  the  ciliary 
nerves. 

Vision  is  only  in  so  far  affected,  that  objects  may  appear  somewhat 
hazy  and  indistinct,  as  if  seen  through  ground  glp-ss,  which  is  due 
to  the  presence  of  a  little  of  the  discharge  upon  the  cornea.  The 
patients  also  notice  muscae  volitantes  in  the  shape  of  strings  of  fine 
Deads  floating  through  the  field  of  vision,  these  are  produced  by 
mucus  and  little  flakes  of  epithelium  being  washed  over  the  cornea 
by  the  movements  of  the  eyelids.  For  the  same  reason,  the  flame 
of  a  candle  often  appears  to  be  surrounded  by  a  colored  ring,  which, 
however,  also  disappears  when  the  lids  are  rubbed.  I  need  hardly 
point  out  that  this  should  not  be  confounded  with  the  luminous 
ring  round  a  flame,  which  is  one  of  the  premonitory  symptoms  of 
glaucoma. 

Catarrhal  ophthalmia  may  be  caused  by  sudden  changes  in  the 
atmosphere,  by  exposure  to  cold,  draught,  and  wet,  or  to  great  heat 
and  glare,  as,  for  instance,  from  a  blacksmith's  forge,  or  a  large 
cooking  fire.  Long  confinement  in  hot,  smoky,  crowded,  and  ill- 
ventilated  rooms  may  likewise  produce  it,  as  also  excessive  use  of 
the  eyes,  especially  by  artificial  light.  Or  it  may  show  itself  in 
conjunction  with,  and  be  a  part  symptom  of,  the  aftections  of  the 
mucous  membrane  of  the  nose  or  respiratory  organs.  As  a  con- 
tinuation of  the  common  integument,  the  conjunctiva  may,  more- 
over, become  affected  in  the  acute  exanthemata,  as  in  smallpox, 
scarlatina,  and  measles,  also  in  erysipelas,  herpes  zoster,  and  eczema 
of  the  face.  It  may  sufter  consecutively  in  affections  of  the  eyelids, 
as  for  instance  in  ectropion  or  distich iasis,  or  in  those  of  the 
lachrymal  apparatus.  Indeed  epiphora,  dependent  upon  some  im- 
pediment to  the  free  efliux  of  the  tears,  is  a  not  unfrequent  cause 
of  obstinate  and  chronic  inflammation  of  the  conjunctiva,  which 
readily  disappears  as  soon  as  the  lachrymal  affection  is  cured. 
Undetected  foreign  bodies,  or  injuries  from  mechanical  or  chemical 
irritants,  may  also  give  rise  to  conjunctivitis. 

Finally,  it  may  1:^  produced  by  contagion,  more  especially  if  the 
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diHoaKc  IB  at  all  Bcvcre,  if  the  swelling  extends  to  the  retro-tarsal 
fold  of  the  njjpcr  lid,  and  the  discharge  i6  of  a  muco-purulent 
(jharacter.  It  almost  always  reproduces  catarrhal  ophthaltnia  and 
only  in  rare  cases  gives  rise  to  the  purulent  or  diphtheritic  form. 

I'lici  proffvosis  of  catarrhal  ophthalmia  is  favorable,  for  the  affec- 
tion iH  very  amenable  to  treatment.  The  milder  forms  generally 
run  their  course  in  a  few  days,  the  more  severe  in  two  or  three 
w('(»kH.  The  cornea  becomes  but  seldom  implicated,  and  even  if 
iilcerrt  flhould  form  upon  it,  they  are  generally  (juite  superficial  and 
IKiriphoral,  ro  that  at  the  worst  they  only  give  rise  to  a  slight 
opacify.  Only  in  very  severe  cases  and  under  very  injudicious 
tHMitrncnt  do  the  cornea  and  iris  participate  to  any  dangerous 
extent. 

If  the  affection  is  neglected,  it  may  become  chronic  and  prove 
very  oliBtinato  and  intractable,  more  especially  in  old  persons.  The 
conjunctiva  becomes  flaccid  and  rough,  and  this  may  give  rise  to 
HUiuTficial  cornoitis,  or  ectropion,  particularly  of  the  lower  lid. 

The  treatment  must  vary  according  to  the  stage  and  the  severitv 
of  the  diftoaHO.v  If  the  eye  is  ver^  irritable,  and.  there  is  much 
]>lK)tophobia,  lachrymation,  and  ciliary  neuralgia,  accompanied  by 
conjunctival  and  marked  subconjunctival  injection,  astringent 
lotions  should  bo  carefully  avoided,  as  they  would  increase  the 
irritability,  or  might  even  set  up  inflammation  of  the  cornea  or 
irirt.  Tn  such  cases,  the  lids  should  be  well  everted,  and  a  careful 
examination  made  as  to  the  presence  of  a  foreign  body  beneath 
thorn,  or  ujwn  the  cornea.  If  none  is  detected,  the  condition  of 
the  mlpobral  and  ocular  conjunctiva  and  of  the  cornea  and  iris 
should  next  l>o  ascertained,  as  these  symptoms  of  irritation  may 
bo  duo  to  phlyctenular  ophthalmia,  or  to  a  commencing  inflamma- 
tion of  tho  oornoa  or  iris.  In  this  condition  of  the  eye,  it  is  often 
inijxvssible  to  decide  whether  it  is  simply  a  case  of  commencing 
catarrhal  ophthalmia  accompanieil  by  unusually  severe  symptoms 
of  ciliary  irritation,  or  whetner  it  is  a  case  of  incipient  comeitis 
or  iritis.^  It  is,  therefore,  always  the  wisest  plan  to  leave  the  ques- 
tion of  diagnosis  open,  until  "the  real  character  of  the  affection 
KxH-^mos  more  pronounced,  and  to  endeavor  to  alleviate  the  symp- 
toms of  irritation  by  soothing  applications  (such  as  atropine  and 
warm  fomontationsj^  By  so  doin^,  we  guard  ourselves  aninst 
iHMumitting,  [H>rhaj^,  a  serious  error  in  treatment.  For  if  it  should 
turn  out  to  Ih^  a  case  of  catarrhal  ophthalmia^  astringents  may  be 
omploYo^l  as  simmi  as  the  svmptoms  of  irritation  have  somewhat 
suWidViK  and  the  discharge \)as  assumed  a  muco-purulent  character; 
if*  on  the  other  hand,  it'should  prove  to  be  a  case  of  coroeitis  or 
iriti?*,  tho  treatment  has  been  most  appropriate  and  jodicions, 
when>as  tlio  use  of  astringents,  more  especiaUy  the  more  powerful 
oiu>s*  would  have  been  very  injurious. 

Tlio  i>ationt  should  l>e  warned  tognanl  his  eyee  against  ^irposure 
tt>  wvt  or  <\>M ;  and  to  abstain  from  all  re>ading.Vfcmore  especially 
by  artitioial  light. 

In  onlor  to  reliex'o  the  ciliary  neuralgia,  hoi  poppy  fomentairion* 
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should  be  applied  to  the  eye ;  but  if  the  patient  should  be  of  a 
rheumatic  habit,  the  moisture  may  produce  considerable  oedema  of 
the  lids,  and  hot  dry  flannels  are  therefore  to  be  preferred. 

A  solution  of  atropine  (gh  ij  to  3j  of  water)  should  be  dropped 
into  the  eyes  two  or  three  times  a  day,  and  the  following  compound 
belladonna  ointment  should  be  rubbed  over  the  forehead : — 

B  Extract  belladonnse  gr.  x ;  Hydrarg.  ammon.  chlorid.  gr.  v ; 
Adip.  5j-  M.  A  portion  of  this  is  to  be  rubbed  over  the  forehead 
three  or  four  times  daily,  and  should  be  covered  by  a  piece  of  thin 
tissue  paper,  so  as  to  prevent  its  drying  and  becoming  hard.  It 
should  not  be  washed  off  until  it  is  time  for  its  re-application.  In 
the  course  of  two  or  three  days  a  slight  papular  eruption  will 
appear,  when  the  ointment  is  to  be  discontinued. 

When  the  acute  symptoms  of  irritation  have  subsided,  and  those 
of  catarrhal  ophthalmia — more  especially  a  muco-purulent  discharge 
— ^begin  to  show  themselves,  astringents  must  be  applied.  In  the 
milder  cases,  in  which  there  is  not  much  conjunctival  redness,  and 
the  discharge  is  chiefly  of  a  mucous  character,  lodging  in  the  form 
of  thin,  yellowish  stringy  flakes  in  the  retro-targ^I  fold,  or  the 
angles  of  the  eye,  a  solution  of  sulphate  of  zine  or  copper  (1  or  2 
grains  to  the  ounce  of  distilled  water)  should  be  dropped  into  the 
eye  two  or  three  times  daily.  If  the  bloodvessels  are  much  dilated, 
and  the  conjunctiva  relaxed  and  flaccid,  a  solution  of  tannin  (gr. 
iv — viij  to  3j  of  water)  is  to  be  preferred.  I  have  also  found  much 
benefit  from  the  chloride  of  zinc  (gr.  ss — j  to  3j)  which  is  strongly 
recommended  by  Mr.  Critchett. 

But  if  the  inflammation  is  severe,  if  the  discharge  is  copious, 
thick,  and  creamy,  these  remedies  will  no  longer  suffice,  and  we 
must  have  recourse  to  nitrate  of  silver,  the  strength  of  the  solution 
varying  according  to  the  amount  and  thickness  of  the  discharge. 
For  general  purposes  a  solution  of  2  or  3  grains  to  the  ounce  will 
be  found  the  best.  A  larg:e  drop  of  this  should  be  applied  with  a 
camel's  hair  brush  or  a  quill  to  the  inside  of  the  lower  eyelid  three 
or  four  times  a  day.  The  lids  should  then  be  rubbed  with  the 
finger,  so  that  the  solution  may  come  in  contact  with  the  whole  of 
the  conjunctiva.  The  feeling  of  grit  and  sand  in  the  eye  as  well 
as  the  lachrymation  are  much  relieved,  and  will  disappear  for  five 
or  six  hours.  On  their  reappearance,  the  collyrium  should  be  again 
applied.  It  may,  however,  be  necessary  to  apply  a  still  stronger 
sonition  (gr.  iv — vj  to  3j)  if  the  discharge  is  very  copious  and  thick, 
and  if  the  affection  has  lasted  for  some  time,  or  the  mitigated 
nitrate  of  silver  should  be  applied  in  substance,  vide  p.  51.  Before 
the  collyrium  is  applied,  the  discharge  must  be  removed  by  the 
injection  of  lukewarm  water  beneath  the  lids.  This  renders  the 
action  of  the  collyrium  far  more  efficacious.  After  each  instilla- 
tion of  the  astringent  coUyria,  cold  water  compresses  should  be 
applied  to  the  lids  for  the  space  of  from  quarter  to  half  an  hour, 
being  changed  as  soon  as  they  become  at  all  warm.  This  will  give 
great  relief  to  the  patient,  and  subdue  the  pain  and  irritation  pro- 
duced by  the  lotion. 
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Lukewarm  water  should  be  injected  between  the  lids  every  two 
or  three  hours,  so  as  to  wash  away  the  discharge.  Or  the  following 
lotion  recommended  by  Mackenzie  may  be  employed  with  advan- 
tage for  this  purpose.  B  Hydraff.  bichlorid.  gr.  j ;  Ammonise 
muriat.  gr.  vj ;  Aq.  destill.  3vj.  Misce.  A  tablespoonful  of  thia 
lotion  is  to  be  mixed  with  a  tablespoonful  of  hot  water.  In  mild 
cases  the  eyes  should  be  fomented  with  it  three  or  four  times  daily, 
a  little  being  permitted  to  enter  the  eye.  In  severer  cases  it  should 
be  injected  over  the  whole  conjunctiva. 

A  little  simple  cerate  or  unscented  cold  cream  is  to  be  applied  to, 
the  edges  of  the  lids  to  prevent  their  sticking.  K  crusts  have 
formed  upon  the  lashes,  they  are  to  be  soaked  with  warm  water, 
and  then  carefully  removed  so  as  not  to  produce  any  excoriation. 
If  the  edges  or  angles  of  the  lids  are  sore  and  excoriate,  the  red 
precipitate  ointment  (gr.  j — ij  to  the  drachm  of  lard)  is  to  be 
applied  night  and  morning,  or  the  weak  nitrate  of  mercury  oint- 
ment may  be  used. 

The  attendants  must  be  warned  that  the  discharge  in  catarrhal 
ophthalmia  is  contagious,  and  that  the  sponges,  towels,  etc.,  used 
for  the  patient  must  be  carefully  kept  apart,  and  not  employed  for 
any  other  purpose.  Some  authors  have  expressed  a  doubt  as  to 
the  contagiousness  of  catarrhal  ophthalmia,  but  in  out-patient 
practice  we  have  very  frequent  opportunities  of  seeing  several 
members  of  the  same  family  affected  consecutively  with  the  dis- 
ease. Constitutional  treatment  will  hardly  be  required ;  the  bowels 
should  be  kept  freely  open,  and  if  the  patient  is  feeble  and  out  of 
health,  tonics  should  be  administered. 


3.— PURULENT  OPHTHALMIA. 

(Syn.  Egyptian  ophthalmia,  contagious  ophthalmia,  military 
ophtlialmia.) 

AVe  cannot  draw  a  sharp  line  of  demarcation  between  acute 
catarrhal,  and  purulent  ophthalmia.  The  latter  may  inde^  be 
regarded  as  a  more  severe  form  of  catarrhal  ophthalmia,  in  which 
all  the  symptoms  of  this  affection  are  intensified  in  degree.  The 
lids  are  more  oedematous,  hot,  and  red,  the  jialpebral  and  ocular 
conjunctiva  more  injecteil  and  swollen,  and  the  papillse  more  turgid 
and  prominent.  The  chemosis  is  also  more  considerable,  and  the 
discharge  is  thicker,  more  copious,  and  more  contagious.  The 
inllamnuitiou  is,  moreover,  not  confined  to  the  conjunctiva,  but 
extends  deejier,  and  involves  also  the  sub-conjunct ival  tissue.  So 
that  there  is  not  only  a  secretion  of  muavpurulent  discharge  upon 
the  free  surface  of  the  conjunctiva,  but  also  an  infiltration  of  sero- 
plastic  lymph  into  the  sul«tance  of  this  membrane.  The  cornea  is, 
moreover,  far  more  fr<>quently  and  more  seriously  implicated  than 
in  catarrhal  ophthalmia. 

At  the  commencement,  the  i^atient  experiences  a  sensation  of 
heat  and  itching  in  the  eye,  as  if  a  foreign  body,  more  especially 
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8and  or  grit,  were  lodged  beneath  the  eyelids.  The  edges  of  fhe 
latter  become  slightly  glued  together,  and  small  beads  of  matter 
collect  and  harden  on  the  lashes  and  at  the  corners  of  the  eye.  On 
evereion  of  the  lids,  their  lining  membrane  is  tVumd  to  be  very 
Tttscular^  swollen,  and  of  a  uniform  redness,  so  that  the  Meibomian 
glsinds  can  no  longer  be  distinguished.  The  retro-tarsul  fold,  the 
carunele,  semilunar  fold^  and  ocular  conjunctiva  are  also  abnormally 
red  and  swollen.  The  eyelids  are  red,  glistening,  and  perhaps  some- 
what puffy.  At  fii-st,  there  is  only  considerable  lachrymation,  but 
the  discharge  soon  assumes  a  mueo-purulent  character,  having 
yellow  flakes  of  pus  and  bi\>ken-down  epithelial  cells  susi>ended 
in  it. 

Up  to  this  point,  all  these  symptoms  are  only  those  of  catarrhal 
ophthalmia.  But  as  the  disease  advances,  they  soon  become  more 
levere  in  character.  The  pjatient  often  experiences  great  pain  in 
Rod  around  the  eye,  which  may  even  extend  to  the  corresjjonding 
half  of  the  he^ul,  especially  if  the  inflammation  be  of  a  sthenic  cha- 
racter, in  which  case  marked  febrile  symptoms  may  also  present 
themselves.  Generally^  the  pain  di minishes  as  soon  its  the  discharge 
becomes  purulent.  It  may,  however,  again  increase  in  severity  if 
the  cornea  becomes  affected,  and  especially  if  the  iris  or  other  tis- 
sues of  the  globe  should  become 
involved  in  the  inflammation.     In  t^ig*  ^^ 

Sneral  inflammation  of  the  eye- 
11  (panophthalmitis)  the  pain  is 
often  excruciating. 

The  lachrymation  and  photopho- 
bia increase,  the  lids  become  very 
swollen,  80  that  the  upper  hangs 
down  in  a  thick  heavy  fold,  arid 
they  can  only  be  opened  or  everted 
,with  difficulty.  [Fig,  14.]  They 
re  red,  glistening,  and  cedematous, 
and,  if  dee]»ly  pressed,  somewhat 
tender.  Their  temperature,  though 
markedly  increased,  never  reaches 

very  high  degree,  and  this,  to-  After  Dairy mpie.] 

^  ther  with  the  absence  of  tender- 
ne?is,  is  of  imjK>rtance  in  the  diffeixiutial  diagnosis  between  purulent 
»nd  diphtheritic  o[»hthulmia.  The  conjunctiva  becomes  vascular 
and  swollen,  and  patches  of  effused  blood  are  noticed  both  on  its 
palpt^bral  and  ocular  portion.  The  papillre  are  very  turgid  and 
proinitient,  giving  a  rough  and  villous  appearance  to  the  inside  of 
the  lids.  As  they  increase  in  size  they  become  flattened  at  the 
mA^,  tVom  being  pressed  agfuust  each  other,  and  tliey  api>ear  ar* 
ri  rows  without  a  distinct  base.  The  prominence  may  be 
iderable  that  they  assume  the  ap|>earance  of  cauliflower 
excrescences.  They  often  bleed  freely  on  the  slightest  touch,  as 
ir  epithcHal  covering  is  very  thin  and  easily  shed.  The  retro- 
il  fold  is  much  swollen,  and,  on  eversion  of  the  lids,  springs  into 
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Sbowji  lh«  Fwolleii  ttnd  ch«molio  eondilton  of 
the  conjODCtiTii  of  an  eye  in  whioh  the  dleente 
bat  txUtod  four  or  firo  days.     Aft«r  Dulrymple] 


[Fig.  15.  view  in  the  form  of  thick,  re<l, 

fleshy  girdles,  which  encircle 
the  ejohall.  The  ocular  con- 
junctiva becomes  very  vascn- 
lar,  and  a  serous  or  even  jilas-. 
tic  effusion  takea  place  into 
it,  and  the  gub-conjunctival 
tissue.  [Fig.  15.]  Thische- 
uiosie  18  far  more  marked  than 
in  catarrhal  ophtlialmia,  andj 
may  he  so  considcmble  as  tc 
rise  like  a  high,  red,  semi- 
transparent  mound  round  the 
cornea,  overlapping  it,^  edges 
more  or  les^  considenibly,  and 
even  jjerhaps  protrudiiii^  Ije- 
tween  the  lids.  The  chemosia 
is  most  prominent  at  th€ 
outer  and  inner  side  of  the 
cornea,  at  tbe  triangular^ 
spaces  opjjosite  the  paljicbral 
aix^rture ;  for  the  pressure  of 
the  lids  keeps  down  the  che- 
niotic  swelling  above  and  be- 
low. On  neeount  of  the  great  Bwelling  aud  weight  of  the  eyelids, 
and  the  great  chemosis,  the  vessels  supplying  the  cornea  become 
much  compressed,  and  its  nutrition  propor\ioiiately  irni>aired^;  and^ 
this  explains  the  great  tendency  to  nleeratiou  ami  guppumtion  of 
the  cornea  in  severe  purulent  oplithahuia.  For  the  idea  that  the 
irritating  and  noxious  character  of  the  discharge  producer  the 
affci^tion  of  the  cornea  is  erroneous. 

As  the  disease  advances,  the  discharge  increases  in  quantity, 
becomes  more  opaque,  thick,  and  creamy,  and,  on  account  of  its 
admixture  with  blood,  Irequentl}-  aggnincs  a  reddish-yellow  tint. 
It  is  often  so  considerable  in  quantity  that  it  wells  out  from  between 
the  eyelids  when  these  are  opened,  and  flows  down  over  the  cheek ; 
the  lashes  become  clogged  with  it,  and  glued  together  into  little 
bundles.  It  collects  in  the  retn>tarsal  told  and  on  the  surface  of 
the  cornea  in  the  hollow  formed  by  the  chemosis,  and  this  appear- 
ance may  easily  be  mistaken  by  a  suiK*rlieial  observer  for  suppura- 
tion of  the  cornea.  The  discharge  should,  theretbre,  alwa^^s  h^ 
wiped  away  from  the  cornea  before  any  opinion  is  tbrmed  as  to  thdl 
condition  of  the  latter.  On  cleansing  away  the  matter  from  the 
suHace  of  the  palpebral  conjunctiva,  we  notice  that  the  latter  looks 
red,  glistening,  villous,  and  succulent,  which  enablas  us  at  a  glauce 
to  distinguish  the  disease  fi'om  diphtheritic  eoiijnnetivitis.  Some- 
times, however,  the  discharge  is  more  tenacious  and  clings  to  the 
surface  of  the  conjunctiva  like  a  thin  metn!)rane,  so  that  it  cannot 
be  easily  wiped  away,  but  requires  to  be  strippied  ofl*,  when  it  comes 
off  in  the  form  of  thin  liakes.     But  on  its  removal,  we  tind  that 
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the  membrane  was  quite  superficial,  and  that  the  appearance  of  the 
conjunctiva  beneath  is  the  same  as  that  described  above.  Hence 
it  is  erroneous  to  call  this  "diphtheritic  conjunctivitis,"  simply 
because  the  discharge  is  more  tenacious  and  comes  off  in  flakes,  for 
the  symptoms  of  true  diphtheritic  ophthalmia  are  not  only  very 
different^  but  demand  a  very  different  course  of  treatment ;  but 
there  can  be  no  objection  to  terming  it  "membranous  ophthalmia." 
We  sometimes,  however,  meet  with  mixed  forms  of  purulent  and 
diphtheritic  ophthalmia. 

The  chief  danger  in  purulent  ophthalmia  is  the  implication  of 
the  cornea.  Any  cloudiness  of  the  latter  must,  therefore,  be 
always  regarded  as  an  untoward  symptom,  more  especially  if  it 
already  shows  itself  at  an  earljr  stage  of  the  disease,  and  if  there 
is  any  tendencjr  to  a  diphtheritic  character  in  the  ophthalmia.  At 
a  later  period  it  is  less  to  be  feared.  The  appearance  of  the  cornea 
must  be  carefully  watched  from  day  to  day,  and  in  severe  cases  its 
condition  should  be  examined,  if  possible,  at  the  interval  of  a  few 
hours.  Implication  of  the  cornea  is  especially  likely  to  occur  if 
the  inflammation  is  very  severe,  the  temperature  of  the  lids  much 
increased,  the  chemosis  considerable  and  firm,  and  accompanied  by 
great  photophobia,  lachrymation,  and  ciliary  neuralgia.  The  pain 
IS  generally  intermittent,  and  often  very  severe,  especially  towards 
night ;  it  may  extend  deep  into  the  orbit  and  over  th6  correspond- 
ing side  of  the  head  and  mce.  On  examining  the  condition  of  the 
cornea,  we  may  then  perhaps  discover  small  phlyctenule  or  infil- 
trations at  its  edge  or  upon  its  surface,  which  soon  pass  over  into 
ulcers.  Sometimes  there  is  a  serous  infiltration  (oedema)  into  the 
cornea,  which  may  remain  confined  to  the  periphery,  giving  it  a 
slightly  steamy  or  clouded  ap)j>earance.  If  this  opacity  is  consider- 
able, and  extends  over  the  centre  of  the  cornea,  the  sight  may  be 
greatly  impaired,  or  a  circumscribed  light  gray  infiltration  may 
show  itself  at  one  portion  of  the  cornea  and  disappear  again  as  the 
ophthalmia  subsides,  or  it  may  become  more  dense  and  assume  a 
yellow  tinge.  Generally,  the  infiltration  soon  changes  into  an 
ulcer,  which  may,  in  favorable  cases,  remain  superficial,  and  ulti- 
mately leave  only  a  very  slight,  or  even  no  opacity  of  the  cornea. 
But  if  the  infiltration  or  ulcer  is  of  considerable  size  and  rather 
deep,  a  dense  opacity  may  remain  behind,  and  greatly  impair  the 
sight  if  it  be  situated  in  the  centre  of  the  cornea.  The  ulcer,  in- 
stead of  remaining  superficial,  may,  however,  rapidly  increase  in 
circumference  and  depth,  and  soon  lead  to  extensive  perforation  of 
the  cornea,  accompanied  by  prolapse  of  the  iris,  escape  of  the  lens 
and  perhaps  a  certain  quantity  of  vitreous  humor,  and  be  followed 
probably  by  the  formation  of  a  considerable  staphyloma. 

When  the  cornea  gives  way,  the  patient  experiences  a  sudden 
remission  of  the  violent  pain,  accompanied  by  a  gush  of  fluid  oyer 
the  cheek.  If  the  ulcer  is  large,  the  cornea,  on  account  of  bein^ 
thinned  and  softened  at  this  point,  may  become  somewhat  bulged 
forward  before  perforation  occurs.     The  dangerous  character  of  the 
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ulcer  of  course  increaees  with  its  extent,  as  the  perforation  will 
proportionate  in  size. 

Sometimes,  several  infiltrations  are  formed  near  to  each  othc 
and  then  coalesce,  thus  giving  rise  to  one  large  ulcer.     In  nianj_ 
cases  the  perforation,  if  it  he  hut  of  limited  extent,  is  the  lK?st 
thing  that  can  occur,  for  the  ulcer,  iostead  of  increasing  in  circut 
ference,  then  Ix^giosVt  once  to  heal. 

Perforation  of  the  cornea  may  give  rise  to  the  following  eomplf 
cations;  1.  Prolapse  of  tiic  iris;  2,  Anterior  synechia;  3.  Central 
capsular  cataract ;  4,  Displacement  or  olditeration  of  the  pupil ; 
5,  Anterior  stapliylonia.  For  further  information  u]:>on  this  sub- 
ject, I  must  refer  the  reader  to  the  chapter  on  ulcers  of  the  corncii. 

If  the  fierforation  of  the  cornea  is  small,  a  little  portion  of  the 
iris  will  fall  against  it ;  when  the  aqueous  humor  escapes,  lymph 
will  he  effused  at  the  bottom  of  the  ulcer,  and  the  iris  will  becou 
adherent  at  this  point  to  the  cornea,  giving  rise  to  an  anteric 
synechia.  Tlie  pupil  will  he  dragged  towards  the  adhesion  anj| 
more  or  less  displaced  ;  or  it  may  be  partially  or  wholly  implicate 
in  it.  If  the  perforation  was  extremely  small  (such  as  would  be 
produced  by  a  fine  needle)  the  re-acciimulation  of  the  aqueou 
Iiumor  may  tear  through  any  little  adhesion  that  has  taken  plac 
between  the  iris  and  cornea,  and  no  anterior  synechia  will  be  leftT 
When  the  perforation  occurs  at  the  centre  of  the  cornea,  the  lens 
will  come  in  contact  %vitli  the  bottom  of  the  ulcer,  and  a  central 
anterior  capsular  cataract  may  be  fornietl.  If  the  cornea  gives  way 
to  a  greater  extent,  a  knuekfe  of  iris  may  be  pushed  into  the  ulcer 
and  cause  a  prolapse  of  the  iris,  which  may  increase  to  a  very  con- 
siderable size  from  the  aqueous  humor  collecting  within  it  and 
swelling  it  out.  A  small  protrusion  of  this  kind  has  been  termed 
a  tayocephalon.  Or  the  lens  may  escape  together  with  some  of  the 
vitreous  humor,  if  the  rnptnre  of  the  cornea  is  large,  and  then  the 
eyeball  may  become  atrophierL  Or  tlie  iris  falls  into  the  gap, 
becomes  adherent  to  the  cornea  and  co%^ered  with  lymph,  which 
assumes  a  cicatricial  character,  and  yielding  gradually  to  the  ititra- 
ocnlar  pressure,  becomes  more  and  more  prominent,  and  a  partial 
or  total  staphyloma  results. 

A  very  dangerous  kind  of  ulcer  is  that  which  makes  its  appe; 
ance  in  the  form  of  a  small  eresceutic  ulcer  near  the  edge  of  the 
cornea  (generally  the  lower),  looking  as  if  it  liad  been  scratched 
by  a  finger  luiiL  Its  edges  soon  become  infiltrated,  and  assume  a 
yellow  tint.  It  increases  in  dei>th,  and  rapidly  extends  further 
aiid  further  round  the  cornea,  until  it  may  give  rise  to  a  very  con- 
siderable perforation  or  slough  of  the  latter.  On  account  of  its 
being  situated  so  closely  to  the  edge  of  the  cornea,  this  form  of 
ulcer  is  often  hidden  by  the  chemosis  and  thus  easily  overlooked 
at  the  outset. 

In  very  severe  cases  of  purulent  ophthalmia  with  intense  inflara- 
iJiatory  symptoms,  sloughing  of  a  great  portion  or  even   of  ti 
whole  of  the  cornea  may  take  place  within  a  few  hours. 
cornea  loses  its  transparency,  becomes  of  a  grayisli-white  color. 
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which  soon  passes  into  a  yellow  tint,  and  looks  shrivelled  and 
quite  opaque.  It  soon  yields  to  the  intra-ocular  pressure,  gives  way, 
and  the  eyeball  becomes  atrophied. 

Iritis  may  supervene  when  the  ulceration  has  extended  to  the 
deeper  layers  of  the  cornea,  or  when  perforation  has  occurred.  If 
severe,  it  generally  gives  rise  to  great  ciliary  neuralgia,  photophobia, 
and  lachrymation.  If  a  portion  of  the  cornea  remains  sufficiently 
clear  to  permit  of  our  seeing  the  iris,  we  find  the  latter  discolored, 
and  the  pupil  contracted,  irregular,  and  perhaps  blocked  up  with 
lymph,  or  there  may  be  pus  in  the  anterior  chamber.  The  inflam- 
mation may  extend  from  the  iris  to  the  other  tissues  of  the  eye, 
and  general  inflammation  of  the  eyeball  (panophthalmitis)  set  in, 
accompanied  by  excruciating  pain.  Pannus  occurs  but  seldom  in 
acute  purulent  ophthalmia,  and  only  in  cases  where  the  papillte 
have  been  much  swollen  from  the  very  commencement  of  the  dis- 
ease,  and  from  their  rubbing  against  the  cornea  have  induced  a 
superficial  vascular  corneitis.  It  is  more  frequently  met  with  in 
chronic  ophthalmia.  It  is  an  interesting  circumstance,  that  if  the 
cornea  has  been  suffering  from  pannus  before  the  attack  of  purulent 
ophthalmia,  there  is  far  less  danger  of  its  ulcerating  or  suppurating 
than  if  it  is  quite  transparent.  This  important  fact  has  been  utilized 
in  the  treatment  by  inoculation  of  pannus  dependent  upon  granular 
lids. 

Purulent  ophthalmia  generally  runs  its  course  in  three  or  four 
weeks.  It  may,  however,  become  chronic  and  last  for  many 
months  or  even  years,  and  prove  very  obstinate.  This  is  especially 
the  case  if  the  papillae  remain  swollen  and  prominent,  for  by  their 
constant  friction  against  the  cornea,  pannus  is  but  too  often  pro- 
duced. The  relaxed  condition  of  the  conjunctiva  may  also  give 
rise  to  ectropion,  or  this  may  be  produced  by  the  lids  having 
Ijecome  everted  during  the  progress  of  the  disease,  and  not  having 
been  properly  replaced. 

Causes. — Purulent  ophthalmia  may  become  developed  from  an 
acute  catarrhal  ophthalmia,  by  the  symptoms  of  the  latter  in- 
creasing in  severity,  either  through  a  continuation  of  the  original 
cause,  through  neglect,  or  through  a  mistaken  course  of  treatment. 
The  same  causes  which  may  give  rise  to  catarrhal  ophthalmia,  viz., 
exposure  to  cold  or  draught,  great  glare,  etc.,  may  also  produce  the 
purulent  form.  We  sometimes  find  that  it  occui's  epidemically, 
and  that  mild  irritants,  which  would  at  other  times  only  have 
caused  a  simple  catarrhal  conjunctivitis,  now  produce  purulent 
ophthalmia.  An  unhealthy  locality,  a  vitiated  atmosphere,  crowded 
and  badly  ventilated  rooms,  exposure  to  great  heat  or  cold,  dust, 
and  glare,  intensify  the  character  of  the  epidemic.  Some  of  these 
causes  are  frequently  met  with  in  places  where  many  persons  are 
collected  together,  as  in  workhouses,  foundling  hospitals,  and  large 
barracks.  If  purulent  or  even  catarrhal  ophthalmia  once  breaks 
out  in  such  establishments,  it  is  often  very  difficult  to  arrest  it 
before  it  has  spread  widely  amongst  the  inmates  and  committed 
great  ravages.     If  soldiers  on  their  march  or  in  camp  are  exposed 


46 


DISEASES    OF    THE    CONJUNCTIVA, 


t^  great  beat  and  glare,  aiul  to  hot  winds  carrying  before  them 
clouds  of  sand  and  dust,  as  oceans  in  India  or  Kgypt,  ophthalmia 
will  Boon  show  itself  auiongst  them.  Hence  the  terms  military 
and  Egyptian  ophthalmia.  Theste  names  Bhould,  liowever,  be 
abandoned,  for  this  affection  shows  no  ft[>ecial  characteristics  war- 
ranting its  being  classed  as  a  disease  siii  (^aieris.  The  epidemic  is 
in  such  cases  generally  one  of  purulent  ophthalmia,  but  sometimes 
it  may  assume  the  ehamcter  of  severe  catarrhal  or  granular  cou- 
junctivitis-  Or  these  affections  may  pass  one  into  the  other,  or 
exist  side  l»y  side  in  the  same  army.  This  Ijeing  so,  we  can  easily 
understand  how  such  varions,  and  often  conflicting  and  confused 
accounts  have  been  given  of  the  character,  the  severity,  and  the 
contagiousness  of  the  so-called  military  ophthalmia. 

Contagion  is  the  most  frequent  cause,  as  the  contagious  jx>wer  of 
the  discharge  is  often  very  great.  This  varies,  however,  according 
to  the  severity  and  stage  of  the  disease,     l^iringer,*  wiio  made  a 

(great  number  of  valuable  and  interesting  exf^eriments  to  test  the 
contagious  power  of  the  dit^eharge,  found  that  during  the  earliest 
stage,  and  also  in  chronic  cases,  in  which  the  discharge  is  thin, 
watery,  and  transparent,  it  is  hardly,  if  at  all,  contagious.  But  it 
becomes  slightly  bo  when,  though  »till  watery,  it  assumes  a  some- 
what muco-purulent  character,  and  then  it  generally  reproduces  a 
rnild  form  of  the  diat^se.  The  contagiousness  increases  in  propor- 
tion to  the  intensity  of  the  affection,  and  the  purulent  natui^  of 
the  discharge*  According  to  the  sau]e  authority,  the  discharge  of 
a  severe  purulent  opiithalmia,  if  applied  to  a  healthy  conjuctiva, 
may  repi*oduce  the  disease  in  from  6 — 12  houi-s ;  that  from  a 
mcKlerately  severe  Ibrin  in  from  12 — 3t5 ;  the  mild,  in  ♦30—70;  and 
that  from  chronic  ojJitlmlmia  in  72 — 96  hours.  It  is  of  the  greatest 
practical  importance  to  remember  that  the  discharge  from  purulent 
ophthalmia  does  not  always  reproduce  the  purulent  form,  but  mav 
give  rise  to  catarrhal,  granular,  or  even  diphtheritic  conjuncti- 
vitis— ^just  as  the  discharge  from  catarrhal,  diplitheritic,  and  acute 
granular  ophthalmia  may  produce    purulent    ophthalmia.     The 

'6j»ecial  ibrm  of  conjunctivitis  which  may  arise  w^ill  def>end  upon 
atmospliericalj  local,  and  constitutional  causes,  and  also  upon  the 
age  of  the  patient.  Thus  Von  Gmefe  states*  that  in  Berlin  the 
matter  from  ophthalmia  neonatorum,  when  aiii»lied  to  the  eyes  of 
children  of  two  or  three  j^ears  of  age,  generally  produces  diph- 
theritic conjunctivitis,  whereas  when  applied  to  adults  it  mostly 
gives  rise  to  purulent  or  sometimes  to  granular  ophthalmia. 

Healthy  eyes  are  niore  rapidly  and  severely  affected  by  the  inocu* 
lation  of  contagious  matter  than  tliosc  suffering  from  vascular  forms 
of  corneiti«,  liiore  esjiecially  pannus.  licpeatcil  inoculation  di- 
mitnshes  the  contagious  jKJwer  of  the  discharge.  This  is  also  di- 
minished by  diluting  the  latter  with  water,  it  oeing  altogether  lost 
wlien  it  is  diluted  with  about  one  hundred  jiarts  of  water,     Gonor- 

*  Piringff  ^^Din  Blcnnorhoe  im  Menaelteiiftage,*'  Gmtz,  1841. 
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rhoeal  and  vaginal  discharges  ma^  also  produce  purulent  ophthalmia. 
It  appears  certain  that  the  air  is  often  a  earner  of  the  contagion, 
especially  if  many  persons  suffering  from  severe  purulent  ophthalmia 
are  crowded  together  in  one  room,  and  this  is  perhaps  small  and 
ill  ventilated,  von  Graefe  thinks  that  in  such  cases  the  propaga- 
tion 18  partly  caused  by  the  suspension  of  the  constituents  of  the 
discha^e  in  the  atmosphere,  and  partly  by  the  air  expired  from  the 
longs,  m>m  the  discharge  passing  down  the  lachrymal  passages  into 
the  nose — just  the  same,  in  fact,  as  what  occurs  in  common  nasal 
catarrh,  the  contagious  nature  of  which  depends  chiefly  upon  the 
expired  air. 

Theproffnosis  which  may  be  given  in  a  case  of  purulent  ophthalmia 
will  depend  upon  the  stage  and  severity  of  the  disease,  and  also  upon 
the  prevailing  character  of  the  epidemic,  should  such  exist.  It  may 
be  favorable,  if  the  affection  is  of  a  mild  muco-purulent  character 
and  is  due  to  spontaneous  causes ;  or,  having  been  produced  by  con- 
tagion, if  the  inoculating  matter  was  mild  and  chieflj^  mucous  in 
character ;  also,  if  the  redness  and  swelling  of  the  eyelids  and  con- 
junctiva are  but  slight ;  if  the  inflammation  is  chiefly  confined  to 
the  palpebral  conjunctiva,  or,  should  it  extend  to  the  ocular,  if  the 
chemosis  is  serous  and  soft,  not  plastic  and  hard  ;  if  the  discharge 
is  thin  and  scant,  the  cornea  unaffected,  the  character  of  the  epi- 
demic mild,  without  any  tendency  to  the  diphtheritic  form  of  con- 
junctivitis. We  must^  on  the  other  hand,  be  extremely  guarded  in 
our  prognosis,  or  even  form  an  unfavorable  one,  if  the  inflammation 
is  very  intense,  the  chemosis  hard  and  lardaceous,  and  so  consider- 
able as  completely  to  surround  the  cornea  and  overlap  it ;  if  there  is 
any  ulceration  of  the  cornea,  especially  if  this  be  considerable  in 
extent,  and  occurs  early  in  the  disease ;  if  the  inflammation  shows 
a  diphtheritic  character. 

Treatment. — If  the  attack  is  severe,  the  patient  should  be  confined 
to  a  darkened  room,  or  even  to  his  bed.  The  room  must,  however, 
be  well  ventilated,  and  plenty  of  fresh  air  be  admitted,  particularly 
if  it  is  occupied  by  several  patients.  Those  who  have  the  disease  in 
a  severe  form  should,  if  possible,  be  separated  from  the  milder  cases. 
I  need  hardly  point  out  that  in  barracks,  unions,  schools,  etc.,  the 
healthy  inmates  should  be  strictly  kept  apart  from  those  who  are 
suffering  from  ophthalmia.  Their  eyes  should,  moreover  be  exam- 
ined every  day,  in  order  that  the  first  symptoms  of  the  disease 
may  be  detected.  The  patients  and  attendants  should  be  made 
aware  of  the  contagious  character  of  the  disease,  which  continues 
as  long  as  the  discharge  remains  opaque  and  mucous.  Special  care 
must  be  taken  that  the  sponges,  towels,  water,  etc.,  which  are  em- 
ployed for  the  patients  are  not  used  by  others.  To  guard  them 
against  the  risk  of  contagion,  the  medical  attendants  and  nurses 
should  wear  the  curved  blue  eye  protectors,  more  especially  whilst 
applying  the  coUyria  or  syringing  out  the  eyes,  as  a  little  of  the  mat- 
ter may  otherwise  be  easily  splashed  into  their  eyes.  If,  by  accident, 
any  of  the  discharge  should  have  got  into  a  healthy  eye,  lukewarm 
water  should  be  at  once  injected  under  the  lids  so  as  to  wash  it 
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away,  iiud  then  a  drop  of  a  weak  solution  (2  jjrains  to  the  ounce  of 
wat(^r)  of  tluj  nitrate  of  silver  orsulphate  of  zinc  should  be  applied 
to  the  conjunctiva.  If  onlv  one  eye  is  affected  with  purulent 
o!)hthahnia,  the  other  must  be  at  once,  without  loss  of  time,  herme- 
turally  clowid.  The  common  comjiress  bandage  will  not  suffice  for 
thin  puri»o»(»,  for  the  discharge  might  soak  through,  especially  dur- 
ing the  night,  when  it  may  run  over  the  bridge  of  the  nose  from 
the  aftcctcd  to  the  healthy  eye.  The  best  protection  is  the  follow- 
ing coniprcHH,  recommended  by  Von  Graefe.  A  pad  of  charpie  or 
cotton-wool  Hliould  be  applied  to  the  eyelids  and  covered  by  diachylon 
plartter,  which  is  to  l)e  fixed  down  by  collodion,  so  as  to  completely 
exclude  the  air.  This  comnress  should  be  removed  twice  daily,  and 
the  eye  cleauHod  and  carefully  examined.  If  there  is  any  redness 
or  swelling  of  the  conjunctiva,  or  any  discharge,  the  pad  should  be 
diHcontinued,  although  in  some  cases  the  continuance  of  the  firm 
juvHrture  apjK^ars  to  cut  short  the  attack.  A  drop  of  a  weak  solu- 
tion of  nitrate  of  silver  or  sulphate  of  zinc  should  be  at  once  ap- 
plied. Ice  compresses  mav  also  be  applied  to  the  eyelids,  as  they, 
according  to  Piringer,  will  often  cut  short  the  attack. 

There  is  gonerally  not  much  constitutional  disturbance,  except 
the  disease  is  severe,  in  which  case,  more  especially  in  gonorrhocal 
ophthalmia,  it  is  often  accompanied  by  marked  febrile  symptoms. 
If  the  tongue  is  foul  and  loaded,  a  brisk  purgative  should  be  admiuis- 
tonnl,  ami  the  Iwwels  be  kept  well  opened.  If  the  patient  is  ple- 
tlu>ric  and  feverish,  cooling  salines  must  be  prescribed,  and  the  diet 
he  kept  low.  Formerly  the  depletory  plan  of  treatment  was  carried 
to  gn»at  excess,  and  venesection  employed  to  such  an  extent  that  we 
ivad  of  cas^^s  in  which  the  ]>atient  was  bled  "  as  long  as  the  blood 
inmld  \h>  got  fmm  the  arm."  ^Wardrop.)  Now,  however,  this  course 
of  tivatment  has  fortunately  almost  completely  exploited,  and  vene- 
mvtion  is  hanlly  ever  employed.  Indeed,  we^not  unfrequently  find 
that  ivrttients  suffering  from  purulent  ophthalmia  are  of  a  weakly 
and  cachectic  habit,  in  whom  such  a^  line  of  treatment  would  he 
most  injudicious  and  injurious.  In  all  such  cases  tonics,  especially 
()uinino  and  stoi'l  with  |H>rha]«  some  ammonia,  should  be  freelV 
administoi\HU  the  {\ationts  Wing  at  the  same  time  put  upon  a  go^nL 
nourishing,  and  easily  digestible  diet,  with  meat  once  or  twice  a 
day,  aiul  if  mnx^ssjiry,  tliey  may  even  be  alloweil  a  moderate  quan- 
tity of  stimulantj^  In  this  we  must,  however,  Iv  guided  by  indi- 
vidual ivnsidorations.  If  the  (>atient  is  rvstless  and  sleeple^ss^  a 
narivtic  should  Ih>  civen  at  night,  as  it  is  a  gniat  relief  if  he  can 
obtain  a  g\\Hl  niglitV  n*st. 

The  givati^t  attention  must  Iv  j<iid  to  the  local  tJwatTOeat,  The 
eve  should  Iv  fnxiueutly  oleansetl  of  the  discliarge-  The  eyelid* 
lvin>:  o|vni\K  a  small  stream  of  lukewarm  water  or  milk  aiwi  w^tier 
should  Iv  allow i\l  to  plav  gentlv  u|>on  thenu  until  all  the  di^ciuurpe 
is  wasluvi  away,  Still  Ivtter  ^s  it  to  employ  for  this  i-uqM»"a 
small  svrincw  the  noxr!e  of  which  is  to  be  gvntly  in^rted  lv<w«eti 
tho  cveUds.  Tl;e  svri^tsje  should  l>e  very  carvtully  and  deikaiejy 
hanxl\\l,  o:htTwisii*^::  w:!l  brui^^  and  irritate  the  eye,  or  eT>Mi  per- 
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Laps  rub  against  the  cornea.  The  nurse  must  also  be  very  careful 
that  no  drop  of  the  returning  fluid  is  thrown  into  her  eye.  In 
severe  cases  the  eye  should  be  thus  cleansed  every  hour  or  two,  in 
milder  cases  three  or  four  times  daily  will  suflice.  The  bichloride 
of  mercury  lotion  may  also  be  used  for  cleansing  the  eve  instead 
of  warm  water.  The  crusts  which  form  upon  the  eyelashes  should 
be  well  soaked  with  warm  water  and  then  gentl v.  removed,  so  as 
not  to  excoriate  the  lids.  A  little  simple  cerate  should  be  applied 
to  the  edges  of  the  latter,  night  and  morning,  to  prevent  their 
sticking,  or  if  they  are  getting  sore  the  citrine  ointment  may  be 
substituted.  If  the  temperature  of  the  lids  is  but  moderately  in- 
creased, it  is  only  necessary  to  employ  cold  compresses  for  an  hour 
or  two  after  the  application  of  caustics,  for  we  thus  assist  the 
astringent  action  of  the  caustic  upon  the  bloodvessels,  and  also 
moderate  the  reaction  produced  by  it.  But  if  the  attack  is  very 
severe,  and  the  eyelids  very  red,  swollen,  and  hot,  a  temporary  use 
of  cold  water  will  not  suflice,  and  we  must  have  recourse  to  a  con- 
stant application  of  ice  compresses.  They  should  be  applied  in  the 
following  manner:  slightly  moistened  pledgets  of  lint,  of  a  sufli- 
cieut  size  to  cover  both  eyelids,  should  be  laid  upon  a  lump  of  ice 
until  they  are  quite  cold,  when  they  are  to  be  applied  to  the  eye- 
lids and  changed  as  soon  as  they  get  the  least  warm.  Several  of 
such  pledgets  should  be  kept  lying  upon  the  ice,  so  that  one  is 
always  ready  for  use.  If  the  temperature  of  the  lids  is  verj^  high, 
the  lint  may  require  to  bo  changed  every  three  or  four  minutes* 
It  is,  therefore,  absolutely  necessary  to  have  a  nurse  for  each 
patient,  or  at  least  for  every  two.  Instead  of  the  lint,  the  small 
caoutchouc  ice  bags  may  be  employed.  If  great  attention  cannot 
be  paid  to  the  application  of  the  ice  compresses,  it  is  better  to 
abstain  altogether  from  their  use,  as  they  may  otherwise  do  moro 
harm  than  good.  We  must  then  rest  satisfied  with  the  cold  water 
dressing  or  Goulard  lotion.  When  the  eyelids  become  cooler  and 
less  red,  the  patient  begins  to  find  the  extreme  cold  disagreeable,, 
and  then  cold  water  dressing  should  be  substituted  for  the  ice  com- 
press, or  it  may  even  be  necessary  to  pass  over  to  the  use  of  warm 
fomentations.  A  constant  small  stream  of  cold  water  may  also  be 
allowed  to  play  upon  the  eyelids  by  means  of  a  small  syphon  con- 
nected with  a  little  reservoir  placed  at  the  bed  head. 

Local  depletion  is  often  of  great  benefit.  If  there  is  much  ciliary 
neuralgia,  accompanied  by  great  swelling,  heat,  and  redness  of  the- 
eyelids,  and  if  these  symptoms  do  not  readily  yield  to  cold  com- 
presses, leeches  should  be  at  once  applied.  The  best  place  for  their 
application  is  on  the  temple,  about  an  inch  from  the  outer  canthus> 
for  if  they  are  put  close  to  the  eyelids,  they  often  produce  great 
oedema  of  the  lids  which  may  even  extend  to  the  cheek.  Their 
number  should  vary  from  four  to  eight,  according  to  the  require- 
ments of  the  case.  They  should  be  applied  two  at  a  time,  so  that 
the  eflTect  may  be  prolonged,  and  free  after-bleeding  is  to  be  encou- 
raged by  warm  fomentations. 

if  the  eyelids  are  much  swollen,  very  tense,  and  press  greatly 
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Upon  the  eyeball,  and  especially  if  tlie  cornea  is  bopintunt]^  to 
becotue  atiected,  the  outer  conmiiesure  of  tbc  lids  should  be  divided. 
This  will  not  only  mitigate  the  injurious  pressure  of  tljo  lids  njK>n 
the  eyeball  and  cornea,  but  it  will  also  give  rise  to  free  bleeding 
from  the  veeifieb  which  are  divided,  and  thus  greatly  relieve  the 
circulation  of  the  external  portions  of  tlie  eye.  Tiie  incision  is  to 
be  carried  through  the  skin  and  fibres  of  the  orbicularis,  but  not 
througli  the  uaic-ous  uicnibrane>  otherwise  an  ectropion  might  be 
produced. 

We  have  now  to  consider  the  most  important  part  of  the  treat- 
ment, nan^cly,  the  topical  application  of  caustics  and  astringents. 
At  the  commencement  of  the  dis^ease,  whilst  the  discharge  is  still 
but  moderate  in  quantity,  we  must  be  careful  not  to  emploj'  too 
strong  a  caustic,  more  especially  if  the  eyelids  are  hard  and  the 
eoujunctiva  and    papilla?  not    much  swollen,  for  fear  that  there 
sliould  be  a  tendency  to  dijibtheritic  conjunctivitis,  which  would 
be  greatly  aggravated  by  free  cantcrization.     As  soon  as  the  dis- 
charge has  become  copious,  and  the  symptoms  of  true  purulent 
ophthalmia  are  well  pronounced,  astringents  must    be  emjtloyed 
more  energetically.     Ihe  choice  of  the  astringent  and  the  mode  of 
its  application  will  depend  upon  cirtnimstances.     If  we  have  to 
treat  the  pei-son  as  an  out-door  hospital  patient,  and  shall  [>erhaps. 
only  see  him  every  second  or  third  day, it  will  be  necessary  to  give' 
him  a  remedy  which  can  be  readily  and  efficiently  applied  by  some 
Httendant,     u  nder  these  circumstances  I  have  found  the  injeetion 
of  zinc  and  alum,  as  employed  at  the  Royal  London  0[>hthalmie 
Hospital,  Moortields,  by  far  the  best.     Its  strength,  and  the  fre- 
quency of  its  application,  must  vary  according  to  the  severity  of 
the  disease.     I  generally  employ  a  solutiiui  2  gre.  of  sulphate  of 
zinc  and  4  or  6  grs*  of  alum  to  the  ounce  of  distilled  water.     This 
iR  to  be  injected  betw^eeu  the  eyelids  with  a  small  glass  syringe 
every  16  or  30  minutes  during  the  day,  and  every  two  hours  at 
night*     As  the  condition  of  the  eye  improves,  it  is  to  be  employed 
less  frequently.     Before  its  ap|>lication,  the  discharge  should  be 
thoroughly  washed  away  by  an  injection  of  lukew*arm  water,  in  order 
that  the  collyrium  may  come  everywhere  in  contact  with  the  sui 
face  of  the  conjunctiva.     Every  second  or  third  day,  the  surgeon^ 
t«houId  apply  a  dix>p  or  two  of  a  strong  solution  of  nitrate  of  silver 
(gr.  X  to  ,\]  of  water)  to  the  inside  of  the  lids,  or  it  should  be  brushed 
liver  the  conjunctiva  with  a  camel's  hair  brush  ;  the  patient  in  the 
interval  continuing  with  the  injection. 

Much  benefit  may  aW»  be  derived  from  a  solution  of  nitrate  of 

ver  (gr.  x  to  |j  of  water  if  the  case  is  severe),  which  should  be 

led  into  the  eye  every  five  or  six  hours,  with  a  quill  or  camere 

brush.     But  it  is  more  difficult  to  apply  tliese  drops  propierly 

iciently  than  the  iiyeetion,  and  it  is  therefore  always  better 

;  surgeon  should,  if  iiossible,  do  this  himself.     My  friend, 

^y  has  very  successfully  treated,  at  the  Moortields  Hospital, 

nt»  sulfcriug  from  very  severe  jiurulent  or  gonorrhce^il 

aitt,  in  the  following  manner,  which  was,  I  believe,  sug- 
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gest^  to  him  by  Professor  Donders:  The  lids  being  well  everted, 
he  applies  with  a  camel's  hair  brush  a  very  strong  solution  of 
nitrate  of  silver  (gr.  xxx — to  xl  to  the  Sj)  to  the  conjunctiva  once 
H  day.  In  the  intervals,  the  patient  uses  an  injection  of  alum 
every  half  hour  or  hour.  Quinine  or  steel  is,  at  the  same  time, 
given  internally. 

But  if  the  patient  is  in  the  hospital,  or  can  be  frequently  seen 
by  the  surgeon,  I  greatly  prefer  to  apply  the  nitrate  of  silver  in 
substance.  It  has  this  great  advantage,  that  we  can  regulate  and 
limit  its  eftect,  and  prevent  its  coming  in  contact  with  the  cornea 
and  the  ocular  conjunctiva,  which  is  quite  impossible  with  the 
solution.  Moreover,  the  latter  is  easily  decomposed  if  the  dis- 
char^  is  copious,  and  its  effect  is  thus  impaired.  It  is,  however, 
absolutely  necessary  that  the  surgeon  or  a  skilful  assistant  should 
apply  it,  as  it  cannot  be  entrusted  to  a  nurse.  We  are  indebted  to 
von  Qraete*  for  the  scientific  explanation  of  the  action  of  the 
nitrate  of  silver  in  purulent  ophthalmia,  and  for  very  exact  and 
comprehensive  directions  as  to  its  use.  During  a  prolonged  stay 
in  Berlin,  I  saw  it  employed  most  successfully  in  this  way  by  Von 
Graefe  in  many  cases  of  purulent  ophthalmia. 

Pure  nitrate  of  silver  is  too  strong  to  apply  in  substance  to  the 
conjunctiva,  as  its  escharotic  action  is  too  severe.  It  produces  a 
thick  eschar  which  is  thrown  off  with  difficulty,  hence  the  supers 
ficial  portion  of  the  conjunctiva  is  very  liable  to  become  destroyed, 
and  deep  cicatrices  may  be  produced.  Its  strength  should,  there- 
fore, be  diluted  by  mixing  it  with  one-half  or  two-thirds  of  nitrate 
of  potash. 

The  application  is  to  be  made  in  the  following  manner:  The 
eyelids  having  been  thoroughly  everted,  so  as  to  bring  the  retro- 
tarsal  fold  well  into  view,  the  folds  of  the  conjunctiva  of  the  upper 
and  lower  lid  should  be  allowed  to  cover  the  cornea,  and  thus  pro- 
tect it  from  the  action  of  the  caustic.  The  crayon  of  mitigated 
nitrate  of  silver  should  then  be  lightly  passed  over  every  part  of 
the  surface  of  the  palpebral  conjunctiva,  especially  in  tne  retro- 
tarsal  r^ion.  A  solution  of  salt  and  water  should  then  be  freely 
applied  with  a  large  camel's  hair  brush,  in  order  to  neutralize  the 
nitrate  of  silver.  The  caseous  shreds  of  chloride  of  silver,  which 
are  thus  formed,  should  be  washed  away  with  clean  cold  water, 
before  the  lids  are  replaced.  We  can  very  easily  regulate  the 
action  of  the  caustic.  When  but  a  slight  eflect  is  required,  the 
crayon  should  be  passed  but  once  or  twice  very  lightly  over  the 
conjunctiva.  If  a  stronger  action  is  desired,  it  may  be  used  with 
more  freedom.  The  neutralization  with  the  salt  and  water  should 
not  take  place  immediately  after  the  application  of  the  caustic, 
except  where  the  effect  of  the  latter  is  to  be  but  very  slight.  It 
should  not,  however,  be  postponed  longer  than  from  ten  to  fifteen 
seconds. 

The  caustic  should  not,  as  a  rule,  be  applied  to  the  ocular  con- 

»  Van  Graefe  on  DiphtheriUc  Conjunctivitis  C*  A.  f.  O./*  vol.  I.). 
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junc>fciva,  for,  as  thh  is  but  seconjarilj  aflected,  its  swellings  and 
ill flaDj] nation  will  generally  snbBide  ae  tbe  condition  of  the  pal|ie- 
Viral  eonjunetiva  imiiroves.  It  may,  however,  be  neeessary  to  do 
80,  if  the  eheniosis  18  so  considerable  as  to  }>rotrude  between  the 
lids,  and  does  not  yield  to  fiee  ineisiont*.  But  it  f^hould  only  he 
touched  here  and  there,  and  the  salt  and  water  should  be  immedi- 
ately applied. 

If  the  swelling  of  the  conjunctiva  is  very  considerable,  it  should 
lie  freely  scarified  with  a  seuljiel  or  De^siiiarres'  scarifier,  directly' 
after  the  nentralization  of  the  caustic;  and  the  bleeding  should  be 
encouraged  by  tlie  application  of  hot  sponges,  and  by  sliglitly 
kneading  the  lids  between  the  fingers.  The  incisions  in  the 
papiltte  should  be  very  superficial,  otherwise  deep  cicatrices  w^ill  be 
left.  The  lids  should  on  no  account  be  scaritied  before  the  appli- 
cation uf  the  nitrate  of  silver,  lor  the  latter  would  act  too  sevei'eljr 
upon  the  incised  conjunct] viu  If  the  eheniosis  is  great,  ineisiood 
radiating  towards  the  cornea  should  be  made  in  it,  either  with  a 
pair  of  scissora  or  a  scaljiel :  or  a  srujdl  fold  of  conjunctiva  ujay  be 
snipped  out  w^ith  scissors  near  the  outer  edge  of  tlie  cornea.  Ice 
conij>resscs  are  to  be  applied  directly  after  the  cauterization,  for 
they  diminish  the  inilainniatory  reaction,  and  asjsist  in  the  contrac- 
tion of  the  bloodvessels. 

If  we  watch  the  condition  of  the  eye,  we  fihall  find  that  it  beconi<» 
very  hot  and  painl'ul  directly  after  tlie  cauterization,  and  that  this 
is  acconijianied  by  increased  laehryination  and  a  mucous  discharge. 
The  eschars  which  are  formed  upon  the  palpebnil  conjunctiva  are 
ehed  in  from  30 — 60  minutes  in  the  form  of  little  yellowish-white, 
rolled-up  tiakes.  Those  ou  the  ocular  conjunctiva  remain  some- 
what longer.  The  infiamnuitory  symptoms  soon  subside,  the  con- 
junctiva becomes  less  turgid,  the  lachryrnatiou  and  purulent  dis- 
charge diminish,  and  tlie  stage  of  remission  sets  in,  during  which 
the  epitheliuiu  is  regenerated.  When  this  has  taken  place,  the 
original  condition,  us  it  existed  before  the  ajiplicution  of  the  caus- 
tic, begins  to  reappear.  The  cnnjunctiva  beeonies  more  red  and 
swollen,  the  discliarge  increases  in  quantity,  and  the  inthunmatory 
symptoms  in  severity.  It  is  of  consequence  to  endeavor,  by  renewed 
cauterization,  to  cut  short  this  third  period  at  tl»e  outset,  before  it 
has  regained  its  original  intensity*  We  shall  thus  be  able,  by  de- 
grees, to  extend  the  donition  of  the  stage  of  remission,  and  to  di- 
minish the  intensity  of  the  inthimmatory  stage.  Generally,  it  will 
euffice  to  a[iply  the  crayon  once  in  24  boors ;  in  very  severe  cases  it 
may  be  necessary  to  do  so  more  i'requently,  but  it  should  never  be 
apjdied  until  the  purulent  discharge  has  again  set  in. 

Von  Graete  has  shown  that  the  efiecit  ot  the  nitrate  of  silver  (al- 
though it  momentarily  increases  the  congestion),  is  to  contract  the 
blooavessels,  and  to  accelerate  the  circulation,  wdiich  is  retarded  in 
purulent  ophthalmia,  the  conjunctiva  being  at  tlie  same  time  very 
vascular  and  congested,  and  its  vess4.'ls  dilated  ;  moreover,  the  seroua 
infiltration  of  the  conjunctiva  is  greatly  relieved  by  the  co|»iou3 
serous  eftusiou  which  foUow^s  the  cauterization*     This  is  the  i>eriod 
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of  remission,  during  which  the  epithelial  layer  of  the  conjiiuctiva  is 
r^enerated. 

If  the  cornea  becomes  cloudy,  a  solution  of  atropine  (gr.  ij  to  5j 
of  distilled  water)  is  to  be  dropped  into  the  eye  three  or  four  times 
daily.  Where  the  crayon  is  employed,  the  atropine  should  not  be 
used  until  the  period  of  remission  has  set  in.  If  the  nitrate  of 
silver  drops  are  used,  the  atropine  should  be  applied  during  the  in- 
tervals, and  about  two  hours  after  the  former. 

If  there  is  a  deep  ulcer  of  the  cornea,  which  threatens  to  perforate 
the  latter,  we  should  at  once  perform  paracentesis  by  pricking  the 
bottom  of  the  ulcer,  and  letting  the  aqueous  humor  flow  on  very 
gently.  The  opening  in  the  cornea  will  thus  be  extremely  small ; 
a  little  portion  of  iris  will  fall  against  it,  lymph  will  be  effused,  and 
the  intraocular  pressure  being  now  taken  off,  the  ulcer  will  begin  to 
heal  at  the  bottom.  The  re-accumulation  of  the  aqueous  humor 
will  generally  suffice  to  detach  the  portion  of  iris  from  the  cornea. 
If,  however,  a  small  anterior  synechia  should  persist,  atropine  drops 
should  be  applied,  in  order,  if  possible,  to  tear  it  through.  It  may 
be  necessary  to  repeat  the  paracentesis  several  times,  if  we  see  that 
the  bottom  of  the  ulcer  is  being  bulged  forwards  by  the  aqueous 
humor.  By  such  a  timely  paracentesis  we  often  limit  the  ulcer  to 
a  small  extent,  and  finally  little  or  no  opacity  of  the  cornea  may 
remain.  But  if  we  permit  the  ulcer  to  perforate  of  its  own  accord, 
the  ofiening  will  be  much  larger,  for  the  bottom  of  the  ulcer  becomes 
attenuated  and  extended  in  size  before  the  cornea  gives  way.  The 
aqueous  humor  will  then  escape  with  considerable  force,  and  carry 
the  iris,  or  even,  perhaps,  the  lens,  if  the  perforation  be  large, 
into  the  opening  in  the  cornea,  and  thus  a  considerable  anterior 
synechia  or  prolapse  of  the  iris,  may  occur.  If  the  latter  is  consider- 
able it  should  be  pricked  with  a  fine  needle,  and  £he  aqueous  humor 
distending  it  be  allowed  to  flow  oft*,  which  will  cause  the  prolapse 
to  collapse.  This  may  be  repeated  several  times,  until  it  shrinks 
and  dwindles  away.  If  this  does  not  occur,  the  prolapse  should  be 
snipped  oft'  with  a  pair  of  scissors,  after  having  been  pricked. 
Should  the  lens  have  fallen  into  the  opening  and  be  presenting 
through,  it  should  be  at  once  removed,  together,  perhaps,  with  a 
little  of  the  vitreous  humor.  An  incision  should  be  made  through 
the  central  portion  of  the  perforated  cornea,  with  Von  Graefe's 
narrow  cataract  knife.  K  a  piece  of  iris  protrudes,  this  should  be 
somewhat  drawn  out  and  snipi)ed  oft*.  The  capsule  should  be  freely 
lacerated  with  the  pricker,  and  the  lens  will  then  readily  escape  if 
a  little  pressure  is  nutde  upon  the  eye.  A  little  vitreous  humor  will 
generally  exude,  and  the  lips  of  the  incision  fall  into  close  apposi- 
tion. A  firm  compress  bandage  should  be  carefully  applied,  so  as 
to  keep  the  eye  immovable  and  the  vitreous  pressed  back.  Should 
the  latter  show  a  tendency  to  protrude  through  the  incision,  and 
thus  interfere  with  its  firm  cicatrization,  it  should  be  pricked,  and 
a  little  be  allowed  to  escape,  the  bandage  being  then  re-applied. 
We  may  thus  be  able  to  save  a  sufficient  portion  of  clear  cornea  to 
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permit  of  the  subsequent  restoration  of  sorae  useful  degree  of  sight, 
Dy  tlic  formation  of  an  artifieial  j»uj>il* 

If  the  disease  hn»  become  ebroaic,  the  nitrate  of  silver  must  be 
less  frequently  ap|>lied,  or  it  should  be  exchanged  for,  or  alternated 
with,  the  use  of  ?;iil[>h;itc  of  copper  in  substance.  A  crayon  of  tins 
should  be  jtassed  lightly  over  tlie  pali>ebral  conjunctiva,  more  par- 
ticularly in  the  retro-tareal  region,  oiiee  every  tlay.  Or,  a  Bolutioii  of 
Bulphate  of  copper  (gr,  ij  ad  Jj)  should  be  drop].>ed  into  the  eye  once 
or  twice  daily.  The  astringent  must  be  occasionally  ebans^ed,  as 
the  conjunctiva  after  a  time  becomes  accustomed  to  it,  and  it  losea 
its  efteet.  Tlius,  we  may  alternate  the  sulphate  of  copper  with  a 
colly  riura  of  the  suljihate,  acetate,  Or  chloride  of  zinc,  alum,  acetate 
of  lead,or  vinum  opii,  or  tlie  red  or  white  precipitate  ointment  may 
he  applied  to  the  conjunctiva.  If  the  papiihe  are  much  swollen  and 
very  prominent,  like  cauliflower  excrescences,  it  may  be  necessary 
to  snip  them  oft"  with  a  pair  of  sciasors. 


4.— GONORRHCEAL  OPHTHALMIA, 


Gonnorrhn?al  ophthalmia  is  one  of  the  most  dangerous  and  viru- 
lent diseases  of  the  eye.  In  the  majority  of  cases  it  presents  the 
Bymptoms  of  a  very  severe  purulent  ophtlialmia,  accompanied  some- 
times by  marked  constitutional  disturliance. 

Shortly  after  the  infection,  the  patient  experiences  a  feeling  of 


[Fig.  10. 


Fig.  17. 
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tingling  and  smarting  in  the  eye,  as  if  a  little  grit  or  sand  had 
become  lodged  beneath  the  lids.  The  eye  becomes  red,  watery,  and 
irritable,  and  the  edges  of  the  eyelids  somewhat  glued  together  by 
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a  slight  grayish-white  discharge.  These  symptoms  rapidly  increase 
in  severity,  and  the  disease  quickly  assumes  the  character  of  puru- 
lent ophthalmia  of  an  aggravated  type.  The  eyelids  become 
greatly  swollen,  hot,  red,  and  oedematous  [Fig.  16],  the  conjunctiva 
very  vascular,  swollen,  and  villous ;  the  chemosis  is  often  also  very 
considerable  [Fig.  17],  enveloping  and  overlapping  the  cornea,  and 
protruding  between  the  lids.  The  discharge  is  thick  and  creamy, 
and  perhaps  so  profuse  that  it  oozes  out  between  the  lids,  and  when 
they  are  opened  streams  over  the  cheek.  There  is  always  great 
danger  of  the  cornea  becoming  affected  with  deep  and  extensive 
ulceration,  which  frequently  quickly  leads  to  perforation.  The 
constitutional  symptoms  are  often  severe ;  the  patients  being  gene- 
rally in  a  feeble  and  weakly  condition,  their  general  health  having 
perhaps  suffered  from  the  existence  of  the  gonorrhooa. 

Sometimes,  the  disease  shows  from  the  outset  a  marked  tendency 
to  assume  the  character  of  diphtheritic  conjunctivitis,  and  this 
proves  especially  dangerous  to  the  eye.  In  siich  cases,  we  notice 
that  the  conjunctiva,  instead  of  presenting  the  usual  red,  vascular, 
succulent  appearance  common  to  i)urulent  ophthalmia,  becomes 
pale,  smooth,  and  infiltrated  with  a  fibrinous  exudation.  The  dis- 
charge is  also  quite  different,  being  thin,  gray,  and  watery.  The 
cases  of  gonorrhceal  ophthalmia  which  prove  so  virulent  as  to 
destroy  the  cornea  in  the  course  of  a  few  hours  are  probably  mostly 
of  this  diphtheritic,  or,  at  all  events,  of  a  mixed  character.  In 
England,  however,  this  form  is  very  rare,  and  amongst  the  nume- 
rous cases  of  gonorrhoea!  ophthalmia  which  have  come  under  my 
care  or  observation,  I  have  only  met  with  the  purulent  disease. 

Gonorrhceal  ophthalmia  is  always  due  to  contagion,  and  the 
doctrine  of  metastasis  (which  was  formerly  much  in  vogue)  is 
(juite  untenable.  It  may  be  produced  during  any  stage  of  the 
urethral  disease,  but  about  the  third  week  of  the  existence  of  the" 
latter  is  the  most  dangerous  period,  the  discharge  being  then  very"^ 
copious,  thick,  and  noxious.  I  have,  however,  seen  the  discharge 
from  a  gleet  give  rise  to  severe  and  even  destructive  gonorrhceal 
ophthalmia.  Medical  men  unfortunately  sometimes  altogether 
Delect  to  warn  their  patients  of  the  danger  of  contagion  from  the 
urethral  discharge.  I  have  met  with  several  instances  of  severe 
and  destructive  gonorrhceal  ophthalmia,  in  which  the  patients  had 
never  been  informed  by  their  medical  men  of  the  very  contagious 
character  of  the  discharge  from  the  urethra,  and  had  accidentally 
iDOCulated  one  of  their  eyes. 

Gonorrhceal  ophthalmia  is  far  more  frequent  amongst  men  than 
wonien,  and  the  right  eye  is  the  one  usually  attacked,  the  corre- 
i$ponding  hand  being  most  used  for  the  purpose  of  ablution,  etc., 
aud,  consequently,  most  prone  to  be  the  carrier  of  the  virus  to  the 
eye. 

If  we  see  the  patient  very  shortly  after  the  inoculation,  the  eye 
should  be  thoroughly  syringed  out  with  lukewarm  water,  and  a 
drop  or  two  of  a  weak  solution  of  nitrate  of  silver  (gr.  ij  ad  5J)  be 
at  once  applied,  and  repeated  at  the  intervals  of  a  few  hours.     Ice 


eompremM  nmj  nbo  be  employed.  The  other  eye  Bhould  (>e  at  once 
proK^ted  by  the  lienneticAU  bandage  (vide  p.  48)  ugaiiist  the  danger 
of  eofUagion.  Tbe  treiitment  must  be  the  same  as  that  for  puru- 
lent ophthalmia,  the  jiatient^i  bealth  being  sustained  bv  tonics 
and  a  generouH  diet,  lint  if  tbe  di.Heaae  shows  a  tendency  to 
aARiime  the  diiththeritic  character,  the  use  of  astringents  (more 
i  the  nitrate  of  silver)  most  be  particularly  avoided,  and 

t\i  must  bo  treated  ujioii  the  same  principles  as  diphtheritic 

conjunctivitis,  vi;:.,  by  ice  compresses,  leeches,  and,  j^erhaps,  the 
use  of  nicrcuriali*. 


S^OPHTHALMIA  NEONATORUM. 


Strictly  speaking,  we  cannot  recognize  this  as  a  special  form,  for 
it  aasnmcH  the  character  either  of  purulent  or  catarrhal  ophthaU 
una*  It  ilciiainds,  however,  some  sj^ecial  remarks  as  to  the  treat- 
ment to  \n\  |iin'S!ied.  The  inflammation,  generally,  appeara  firat  in 
one  eye,  the  othor  hecnrning  atiK'tcd  a  few  days  later  if  preventive 
measures  an*  not  at  once  taken.  The  t^ymptoms  of  the  disease  vary 
from  those  of  mild  catarrlial  conjunctivitis  to  those  of  severe  puru- 
lent opiitlialmia.  On  account  of  the  laxity  of  the  tissues,  there  i» 
ffi-eat  serous  intiltmtion  and  swcllim^  of  the  eyelids,  even  perhapA 
in  the  milder  cases.  [Fig.  IJ^.]  The  [lapilla^  of  the  conjunctiva  also 
lieuomo  very  prominent  and  swollen;  and  there  is  often  a  great 
rendency  to  ectropion. 

tFig,  18. 
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It  haa  been  Btated  by  some  authorities  that  the  cornea  is  more 
frci[Uently  implicated  in  infants  than  in  adult«,  but  this  does  not 
apl»«^ar  to  be  tlie  case,  although  suppuration  of  the  cornea  is  of  but 
too  frequent  occurrence,  t'l-om  the  ftH?ble  and  wesikly  conditioD  of 
manv  (*f  the  infants,  and  the  negliijt^nce  atid  want  of  C4ire  in  the 
nurning.  vvhtch  is  s^o  often  met  witli  amongst  the  out-i^kutients  of 
an  hospital. 
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Contagion  is  a  very  frequent  cause  of  the  disease.  The  infection 
often  occurs  from  some  leucorrhoeal,  or  perhaps  gonorrhoea!  dis- 
charge during  the  passage  of  the  child  through  the  vagina.  But 
it  mast  be  always  remembered  that  other  vaginal  discharges  be- 
sides the  gonorrboeal  may  induce  this  ophthalmia.  The  disease 
may  also  be  produced  by  the  child's  eyes  being  wiped  and  cleansed 
with  a  sponge  or  cloth  which  is  soiled  with  some  vaginal  discharge. 
Frequently,  the  ophthalmia  is  not  due  to  contagion  at  all,  but  is 
caused  by  the  sudden  exposure  of  the  infant  to  the  irritation  of 
bright  dazzling  light,  cold  winds,  or  by  a  want  of  cleanliness  in 
washing  the  eyes.  This  is  proved  by  the  fact  that  the  disease 
sometimes  does  not  make  its  appearance  till  some  weeks  after 
birth ;  whereas  if  it  were  due  to  contagion  this  would  not  be  the 
case,  for  we  find  in  inoculation  that  the  period  of  incubation  lasts 
from  12  to  70  hours. 

The  course  of  ophthalmia  neonatorum  is  generally  much  less 
intense  than  that  of  purulent  ophthalmia  (due  to  contagion)  in 
adolta. 

Although  the  pure  diphtheritic  conjunctivitis  never  occurs  in 
new-bom  infants,  yet  we  sometimes  meet  with  mixed  forms,  in 
which  during  the  early  stages,  the  purulent  ophthalmia  shows  a 
more  or  less  marked  tendency  to  assume  a  somewhat  diphtheritic 
appearance.  The  lids  are  not  soft  and  flaccid  (doughy)  but  stift', 
and  rather  hard,  and  their  temperature  is  high.  The  surface  of 
the  conjunctiva  is  of  a  pale  or  yellowish  gray  tint,  the  papillae 
being  not  much  swollen  ;  the  discharge,  instead  of  being  thick  and 
creamy,  is  thin,  fibrinous,  and  rather  flaky,  so  that  it  adheres 
somewhat  to  the  conjunctiva,  and  has  to  be  removed  with  forceps, 
exposing  beneath  it  a  red  succulent  surface.  These  peculiar  symp- 
toms are  simply  due  to  a  stasis  in  the  bloodvessels,  and  the  fibrinous 
mass  does  not  penetrate  into  the  substance  of  the  conjunctiva,  as 
is  the  case  in  the  diphtheritic  form. 

The  prognosis  will  depend  ujpon  the  severity  of  the  attack,  and 
the  condition  of  the  cornea,  the  same  rules  holding  good  as  in 
purulent  ophthalmia  (p.  47) ;  and  if  there  be  any  epidemic,  upon 
the  nature  of  this  in  general. 

Treatment. — ^The  first  indication  is  prevention.  The  eyes  should 
be  washed  with  warm  water  directly  after  birth,  and  this  should 
be  repeated  frequently.  The  sponges,  towels,  lint,  etc.,  should  be 
perfectly  clean,  and  used  for  no  other  purpose.  The  hands  of  the 
nurse  and  the  mother  (more  especially  if  she  is  suttering  from  any 
vaginal  discharge)  should  always  be  washed  before  the  infant  s 
eyes  are  cleansed.  If  the  disease  breaks  out  in  a  workhouse,  or 
lying-in  charity,  the  children  suflTering  froni  it  should  be  separated 
from  the  healthy,  and  should  have  special  nuraes.  Moreover,  they 
should  not  be  crowded  together  into  small  ill-ventilated  wards,  but 
enjoy  plenty  of  fresh  air. 

If  the  eyes  look  red  and  irritable,  with  a  discharge  at  the  corners 
or  upon  the  lashes,  a  weak  collyrium  of  sulphate  of  zinc  (gr.  j — ij 
ad  3j)  should  be  used  2 — 3  times  daily,  and  the  eyes  frequently 


58 


DISEASES    OF    THE    CONJUNCTIVA. 


cleansed.  But  if  the  discharge  is  thick,  creamy,  and  considerable 
in  quantity,  stronger  astringents  must  be  employed.  In  out-patient 
practice,  where  the  patients  can  only  be  see;n  two  or  three  times  a 
week,  by  far  the  best  remedy  is  the  injection  of  the  collyrium  of 
alum  and  zinc  (Zinc,  snlph.  gn  ij,  A!um,  gr.  iv,  Aq.  dest.  Sj).  A 
little  of  this  is  to  be  injected  with  a  glass  syringe  between  the  lidi^ 
-every  quarter  or  half  liour  during  tlie  day,  and  every  three  or  four 
hours  during  tlie  night.  Tlie  frequency  of  the  injection  must  be 
regulated  according  to  the  severity  of  the  disease.  The  eyes  are 
to  he  cleansed  before  the  use  o(  tlie  collyrium  by  the  injection  of 
lukewarm  water  between  the  lids,  so  that  the  discharge  may  be 
w\n9hod  away.  If  the  patient  can  he  seen  every  day,  or  uven  more 
frequently,  the  mitigated  nitrate  of  silver,  in  substance,  should  be 
used,  as  we  can  regulate  and  localize  its  etiect  far  better  than  can 
be  done  if  injections  or  coUyria  are  employed.  During  the  early 
stage  of  the  ophthalmia,  the  nitrate  of  silver,  either  in  substance 
or  strong  solution,  should  aUva^'s  be  emploved  with  ^reat  care  and 
circunis[»ection,  even  although  there  may  ue  a  eonsi<lerable  degree 
of  swelFmg  and  siK'culence  of  the  conjunctiva.  For  the  reaction  is 
ajtt  to  be  too  great  and  jiroluiiged,  the  eschars  being  oidy  very 
tardily  thrown  off;  and  this  great  reaction  may  give  rise  to  small 
marginal  intiltratious  of  the  cornea,  which,  if  due  precautions  be 
not  taken,  may  easily  pass  over  into  ulcers.*  Hence  it  is  always 
wiser,  at  the  outset  of  the  disease,  never  to  use  a  stronger  solution 
of  nitrate  of  silver  than  2 — 5  grains  to  the  ounce.  The  edges  of 
the  lids  should  be  sincaix-d  night  and  morning  with  simple  cerHte, 
or,  if  they  are  sore  and  excoriated,  with  a  little  citririu  ointment. 
For  severe  cases,  other  local  renicdies  are  also  indicated,  e,ff.^  leeches, 
scaritication,  cold  compresses,  etc*  liut  we  unfortunately  encounter 
great  difHculty  in  their  projxir  employment,  except  in  a  si>ecial 
hospital,  or  in  iirivaie  j practice.  The  nyi*8es  or  parents  are  often  so 
carebss  in  the  application  of  cold  compresses  that  they  do  more 
harm  than  |:ood. 

If  there  is  a  tendency  to  stasis  in  the  circulation  of  the  con- 
junctiva, and  to  the  formation  of  the  above-named  tibrinons  mera- 
bninc^,  the  astringents  must  be  used  with  care,  and  their  ctlect 
closely  watclied.  l(  mitigated  nitrate  of  silver  in  substance  is 
employed,  it  should  be  only  lightly  used,  at  once  neutralized  by 
salt  and  water,  and  the  cauterization  Ije  followed  by  free  scarifica- 
tion and  the  application  of  cold  compresses  to  the  eyelids.  Wecker, 
moreover,  recommends  the  administration  of  small  doses  of  calomel 
during  this  condition  of  cyanosis  of  the  conjunctiva.  Aficctions 
of  the  cornea  must  be  treated  in  the  same  way  as  in  purulent 
ophthalmia.  The  health  of  the  mother  or  wet-nurse  should  also 
bo  attended  to.  If  the  ififant  is  feeble,  and  the  ophthalmia  shows 
a  teudeney  to  become  chronic,  and  the  mother  is  out  of  healthy 
tonics  and  a  geuerous  diet  should  be  prescribed. 

*  Vide  Dr.  Alfred  Gmefc^s  puper,  **  Kl.  MomHsbl.,*'  18ft5,  p,  374. 
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6.— DIPHTHERITIC  CONJUNCTIVITIS. 

This  extremely  dangerous  disease  is  fortunately  very  rare  in 
England.  I  have  never  yet  met  with  a  case  of  pure  diphtheritic 
conjunctivitis  here,  whereas  during  my  residence  in  Berlin,  I  had 
the  opportunity  of  seeing  many  cases  in  Von  Graefe's  clinique. 
Indeed,  it  is  of  frequent  occurrence  in  that  city,  and  often  assumes 
a  very  severe  and  even  epidemic  character. 

The  first  symptom  is  very  rapid  and  great  swelling  of  the  eye- 
lids, which  are  also  hard  and  firm,  very  hot,  and  exquisitely  tender, 
so  that  the  patient  shrinks  back  and  trembles  at  the  mere  idea  of 
their  being  touched.  The  swelling  and  stiffness  of  the  eyelids  soon 
become  so  great,  that  they  can  hardly  be  opened,  and  certainly 
not  everted ;  whereas  in  purulent  ophthalmia  we  have  seen  that 
although  the  eyelids  may  be  greatly  swollen,  they  are  soft,  flaccid, 
and  not  painful  to  the  touch,  nor  is  the  temperature  very  high  ; 
they  can  also  be  readily  everted. 

The  conjunctiva  is  at  first  somewhat  red,  but  soon  assumes  a 
grayish-yellow  tint,  especially  at  the  retro-tarsal  fold.  It  is  not 
soft,  red,  succulent,  and  villous,  as  in  purulent  ophthalmia,  but 
thick,  smooth,  and  somewhat  glistening.  This  pale,  ffrayish-yel- 
low  tint  is  chiefly  due  to  the  firm,  gelatino-fibrinous  infiltration  of 
the  substance  of  the  conjunctiva,  which  compresses  the  bloodvessels, 
and  gives  rise  to  a  great  retardation,  or  even  stoppage  in  the  cir- 
culation. Numerous  extravasations  of  blood  may  also  be  noticed 
on  the  conjunctiva.  The  chemosis  is  pale  and  yellow,  but  the  in- 
filtration is  not  serous  and  transparent,  but  firm  and  fibrinous, 
pressing  upon  and  strangulating  the  bloodvessels  which  supply  the 
cornea,  and  hence  the  great  danger  which  the  latter  runs  in  this 
disease.  When  the  lids  are  opened,  a  stream  of  hot,  scalding  tears 
gushes  forth,  mixed  perhaps  with  a  few  yellow  fibrinous  flakes, 
quite  difterent  to  the  thick  creamy  discharge  in  purulent  ophthal- 
mia. 

Even  deep  scarification  of  the  conjunctiva  fails  to  produce  a 
copious  sanguineous  discharge,  for  the  latter  is  either  thm,  scanty, 
and  of  a  reddish-yellow  tint,  or  the  incisions  remain  almost  dry. 

The  discharge  on  the  surface  of  the  conjunctiva  often  assumes 
the  form  of  thin,  yellowish,  reticulated  patches,  of  varying  size.  In 
some  cases,  thick  opaque  tnembranes  are  formed,  which  are  so  co- 
herent that  they  can  be  stripped  off  in  large  pieces,  forming  casts 
of  the  lids  and  the  surface  of  the  eyeball.  Their  forcible  removal 
may  cause  considerable  bleeding,  but  we  do  not  find,  as  is  the  case 
in  purulent  ophthalmia,  that  tne  denuded  conjunctiva  presents  a 
red,  succulent,  villous  surface,  but  we  come  down  upon  another 
layer  of  yellowish-gray  fibrinous  infiltration.  In  fact,  the  latter 
is  not  confined  to  the  surface  of  the  conjunctiva,  but  extends  more 
or  less  deeply  into  its  stroma. 

The  disease  is  not  always  accompanied  by  such  severe  inflamma- 
torj'  symptoms,  but  may  run  a  milder  and  less  dangerous  course. 
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It  may  occur  as  a  primary  affection,  or  ensue  secondarily  upon 
purulent  ophthalmia,  the  latter  assuming  a  diphtheritic  character. 

In  the  primary  form,  it  generally  sets  in  with  considerable  vio- 
lence, all  the  characteristic  symptoms  showing  themselves  in  two 
or  three  days ;  indeed,  the  disease  may  even  attain  its  acme  in 
that  time,  remain  stationary  for  a  few  days,  and  then  gradually' 
pass  over  into  the  second  or  blenorrhoic  stage.  The  latter  is 
ushered  in  by  the  following  symptoms:  The  lids  diminish  in 
hardness  and  become  more  soft  and  flaccid,  so  that  they  can  be 
everted  with  greater  ease,  and  without  much  pain.  The  surficu^ 
of  the  conjunctiva  assumes  a  more  vascular  and  succulent  appear- 
ance ;  here  and  there  patches  of  fibrinous  exudation  soften  and 
become  detached  from  the  surface  of  the  conjunctiva,  which  bleeds 
more  or  less  freely.  The  deep-seated  infiltration  gradually  di- 
minishes, and  this  is  accompanied  by  a  corresponding  diminution 
in  the  firmness  and  hardness  of  the  conjunctiva,  which  assumes  a 
more  vascular,  succulent,  and  villous  appearance,  the  discharge  at 
the  same  time  becoming  thick,  creamy,  and  copious.  In  fact,  the 
disease  now  presents  the  characters  of  purulent  ophthalmia,  with 
this  i)cculiarity,  however,  that  there  is  a  great  tendency  to  the  for- 
mation of  cicatrices,  and  shrinking  of  the  conjunctiva.  But  some- 
times there  is  a  relai)se  after  the  purulent  stage  has  set  in,  the 
diphtheritic  symptoms  reappearing  with  more  or  less  prominence, 
and  such  relapses  may  occur  more  than  once.  This  is  especially 
the  case  if  the  use  of  astringents  has  been  commenced  too  early,  or 
they  have  been  too  enersjetically  employed. 

Diphtheritic  conjunctivitis  is  a  far  more  dangerous  disease  than 
purulent  ophthalmia,  on  account  of  the  frequency  and  severity  of 
corneal  complications.  Extensive  ulceration  or  suppuration  of  the 
cornea  is  but  too  frequent.  The  dense,  hard,  infiltrated  conjunctiva 
presses  upon  the  cornea  and  upon  the  bloodvessels  which  supply  it, 
hence  the  nutrition  of  the  cornea  is  greatly  impaired,  and  its  sup- 
puration may  rapidly  ensue.  If  the  cornea  is  about  to  be  impli- 
cated, we  notice  that  its  lustre  is  slightly  diminished,  its  surface 
laintly  clouded,  and  its  epithelial  layer  somewhat  abraded.  A 
yellow  infiltration  appears,  which  rapidly  passes  over  into  an  ulcer, 
the  latter  extending  quickly  in  circumference  and  depth,  until  a 
very  considerable  portion  of  tlie  cornea  may  be  involved.  In  some 
cases,  when  the  ulcer  has  extended  nearly  as  far  as  the  membrane 
of  I)escemet,  its  floor  becomes  somewhat  more  transparent,  and 
bulged  forward  b^'  the  aqueous  humor.  The  patient's  sight  is 
temporarily  much  improved,  and  he  is  buoyed  up  by  the  vain  hope 
that  his  eye  is  safe;  but,  perforation  generally  rapidly  ensues,  if 
the  disease  is  verj-  severe,  and  the  cornea  has  become  affected  at  a 
very  early  stage,  the  whole  cornea  may  suppurate,  give  way,  and  a 
considerable  amount  of  the  contents  of  the  gloSe  escape.  The 
perforation  is  soon  blockeii  up  by  a  glutinous  exudation,  which 
also  glues  down  the  edges  of  the  prolapsed  portion  of  iris  to  the 
cornea.  The  earlier  the  cornea  becomes  affecteii,  the  greater  is  the 
danger,  for  the  ulcers  which  occur  at  a  later  jH?riod  of  the  disease 
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spread  less  rapidly,  and  show  a  greater  tendency  to  limitation. 
We  also  find,  as  in  purulent  ophthalmia,  that  those  eyes  are  safest 
in  which  there  exist  either  vascular  ulcers  of  the  cornea,  or  a  vas- 
cular pannos,  for  then  the  nutrition  of  the  cornea  is  carried  on  by 
the  bloodvessels  upon  its  surface,  and  there  is  far  less  danger  of  its 
undergoing  suppuration. 

The  prognosis  is  very  unfavorable  if  the  disease  is  at  all  intense,. 
and  the  character  of  the  epidemic  (if  such  exist)  is  severe,  and  if  the 
patient  is  an  adult.    It  is  somewhat  more  favorable  in  children,  and 
towards  the  end  of  the  epidemic;  also  if  the  first  stage  of  the  dis- 
ease is  not  very  severe. 

In  framing  our  prognosis,  we  must  be  chiefly  guided  by  the 
severity  of  the  inflammatory  symptoms,  the  amount  of  the  fibrin- 
ous exudation,  the  swelling  and  hardness  of  the  lids  and  of  the 
chemoeis,  and  especially  by  the  condition  of  the  cornea.    If  the 
latter  becomes  aftected  very  shortly  after  (within  24 — 36  hoars) 
the  outbreak  of  the  disease,  or  during  the  first  period,  before  that 
of  vascularization  has  set  in,  we  must  look  upon  the  eye  as  all  but 
lost.    If  the  cornea  is  not  implicated  until  the  second  period  (that 
of  purulent  ophthalmia)  has  set  in,  the  prognosis  is  more  favorable, 
^     but  even  in  tnis  case  we  must  remember  tliat  a  relapse  may  occur, 
and  the  safety  of  the  eye  be  again  endangered. 

The  causes  of  diphtheritic  conjunctivitis  are  very  much  the  same 
as  those  which  may  produce  other  inflammations  of  the  conjunc- 
tiva; but  it  must  be  conceded  that  there  is  generally  some  consti- 
tutional peculiarity  which  determines  the  character  of  the  disease, 
the  same  causes — exposure  to  cold,  draughts,  inoculation,  etc. — 
producing  in  one  case  a  purulent  or  granular,  in  the  other  a  diph- 
theritic ophthalmia,  moreover,  it  generally  atfects  both  eyes,  how- 
ever much  we  may  guard  the  second.  It  occurs  most  frequently  in 
weakly  and  scrofulous  ixjrsons,  more  esj)ecial]y  in  children  between 
the  affcs  of  two  and  eight,  of  a  delicate,  feeble  habit,  or  aflfected 
with  hereditary  syphilis.  In  them  it  often  occurs  in  conjunction 
with  croup  or  diphtheria.  Contagion  is  also  a  very  frequent  cause, 
for  the  discharge  from  diphtheritic  conjunctivitis  is  exceedingly 
contagious.  If  it  be  applied  to  a  healthy  conjunctiva  it  generally 
feproduces  diphtheritic  conjunctivitis,  but  this  does  not  necessarily 
follow.  The  infection  may  be  carried  by  the  atmosphere,  and  not 
be  due  to  direct  contagion  from  sponges,  towels,  etc.^  Sometimes 
the  disease  occurs  epidemically,  which  is  esixicially  the  case  in  some 
parts  of  Germany,  more  particularly  in  Berlin. 

The  injudicious  and  excessive  use  of  caustics  in  the  treatment  of 
purulent  ophthalmia  (more  particularly  that  of  children)  may  change 
tlie  disease  into  the  diphtheritic  form. 

With  regard  to  the  treatment y  it  must  be  confessed  that  we  have, 
unfortunately,  but  little  control  over  the  disease  during  the  first 
iwod. 
Our  first  care  must  be  to  remove  the  patient  from  all  noxious 

«  Vide  Dr.  Homer's  article,  '»K1.  Monatsbl./^  1869,  May,  p.  137. 
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It  may  occur  as  a  primary  affection,  or  ensue  secondarily  npon 
purulent  ophthalmia,  the  latter  assuming  a  dir»htheritic  character. 

In  the  primary  form^  it  generally  sets  in  with  considerable  vio- 
lence, all  the  characterifitic  symptoms  showing  themselves  in  two 
or  three  days;  indee<l,  the  disea^  maj^  even  attain  its  acme  in 
that  time,  remain  stationary  for  a  few  days,  and  then  gradoallr 
pass  over  into  the  second  or  blenorrhoic  stage.  The  latter  li* 
ushered  in  by  the  following  symptoms:  Tlie  lids  diminish  in 
hardness  and  become  more  soft  and  flaccid,  so  that  they  can  be 
everted  with  greater  ease,  and  without  much  pain.  The  surface 
of  the  conjunctiva  assumes  a  more  vascular  and  succulent  appear- 
ance; here  and  there  patches  of  fibrinous  exudation  soften  and 
become  detached  from  the  surface  of  the  conjunctiva,  which  bleeds 
moi'e  or  less  freely.  The  deej>-seated  iufiltration  gradually  di- 
minishes, and  this  is  aceomj»anied  by  a  corresponding  diminution 
in  the  firmness  and  hardness  of  the  conjunctiva,  which  assumes  a 
more  vascular,  succulent,  and  villous  ap[>earance,  the  discharge  at 
the  same  time  becoming  thick,  creamy,  and  copious.  In  fact,  the 
disease  now  presents  the  charactei-s  of  purulent  ophthalmia,  with 
this  peculiarity,  however,  that  there  is  a  great  tendency  to  the  for- 
mation of  cicatrices,  and  shrinking  of  the  conjunctiva.  But  some- 
times there  is  a  relaj>se  after  the  purulent  stage  has  set  in,  the 
diphtheritic  symptoms  rcapf)earing  with  more  or  less  prominence, 
and  such  ix^laj^ses  may  occur  more  than  once.  This  is  esj»ec*ially 
the  case  if  the  use  of  astringents  has  been  commence*!  too  early,  or 
they  liave  l^een  too  energetically  employed. 

l)iphtheritic  conjunctivitis  is  a  far  more  dangerous  disease  than 
purulent  ophthalmia,  on  account  of  the  freqaenc}"  and  severity  of 
corneal  complic^itions.  Extensive  ulceration  or  suppuration  of  the 
cornea  is  but  to<>  frequent     The  dense,  hard,  infiltrated  conjunctiva 

1ires«cs  upon  the  cornea  and  ufK:»n  the  bloodvessels  whicli  i^ujiply  it, 
lence  the  nutrition  of  the  cornea  is  greatly  impaired,  and  its  suj*- 
puration  may  rapidly  ensue.  If  the  cornea  is  about  to  be  impli- 
cated, we  notice  that  its  lustre  is  slightly  diminished,  its  surface 
faintly  clouded,  and  its  epithelial  layer  somewliat  abraded.  A 
yellow  infiltration  apf»earB,  which  rapidly  passes  over  into  an  ulcer, 
the  latter  extending  quickly  in  circumterence  and  denth,  until  a 
very  considerable  wrtion  of  the  cornea  may  be  involvcu.  In  some 
cases,  when  the  ulcer  has  extended  nciLrly  as  far  as  the  membrane 
of  Descemet,  its  floor  becomes  somewhat  more  transparent,  and 
bulged  forward  by  the  aqueous  humor.  The  patient^s  sight  is 
tem[K>rariIy  much  improved,  and  he  is  buoyed  up  by  the  vain  hope 
that  his  eye  is  safe;  but,  perforation  generally  rapidly  ensuea.  if 
the  disease  is  very  severe,  and  the  cornea  has  become  affected  at  a 
very  early  stage,  the  whole  cornea  may  suppurate,  give  wa>%  and  a 
considerable  amount  of  the  contents  of  the  globe  escape.  The 
jierforation  is  soon  blocked  up  by  a  glutinous  exuilation,  which 
-'IflO  glues  down  the  edges  of  the  prolapsed  portion  of  iris  to  the 
nea.  The  earlier  the  cornea  becomes  affected,  the  greater  is  the 
iger,  for  the  ulcers  which  occur  at  a  later  period  of  the  disease 
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when  the  conjnnctiva  has  become  more  vascular  and  there  is  an 
effusion  of  serum  into  it,  scarification  is  often  of  much  benefit. 
The  incision  shouM  be  somewhat  deeper  than  in  purulent  ophthal- 
mia, and  the  bleeding  be  kept  up  by  kneading  the  lids. 

In  oijler  to  hasten  the  vascularization  and  the  breaking  down 
and  elimination  of  the  fibrinous  infiltration  of  the  conjunctiva,  the 
system  should  be  got  as  quickly  as  possible  under  the  influence  of 
mercury,  so  that  salivation  may  be  produced'in  the  course  of  30 — 
40  boors.  The  mercury  may  either  be  administered  internally  in 
the  form  of  calomel  and  opium  (calomel  gr.  ss — ^gr.  j  every  2 — 3 
hoars)  in  doses  varying  with  the  age  of  the  patient,  or  from  ^ss — 
5j  of  the  mercurial  ointment  should  be  rubbed  in  three  times  daily. 
In  very  severe  cases,  the  rapidity  with  which  the  fibrinous  infiltra- 
tion pervades  the  conjunctiva  is  often  so  great  that  the  cornea 
becomes  implicated  and  the  eye  lost,  before  the  system  can  be 
brought  under  the  influence  of  mercury.  Moreover,  the  free  use  of 
this  remedy  is  often  contra-indicated  by  the  very  feeble  and  cachec- 
tic condition  of  the  patient,  in  which  case  tonics,  more  esfiecially 
quinine  and  preparations  of  iron,  should  be  administered,  and  the 
patient  be  placed  on  a  generoua  diet. 

When  the  disease  is  passing  over  into  the  second  stage,  and  is 
assuming  more  and  more  the  character  of  purulent  ophthalmia,  we 
must  gradually  commence  the  use  of  the  mitigated  nitrate  of  silver. 
But  at  first  the  cauterization  must  be  employed  with  great  care  and 
discretion,  as  there  is  always  the  risk  of  causing  a  relapse  if  it  be 
used  with  too  great  a  freedom  at  once.  Should  symptoms  of  stasis 
reappear  the  cauterization  must  be  immediately  abandoned  until 
these  have  passed  away,  and  the  disease  again  assumes  the  puru- 
leut  character. 

7.— GRANULAR  OPHTHALMIA. 

It  has  been  already  mentioned  that  in  catarrhal  and  purulent  oph- 
thalmia, the  papillfie  of  the  conjunctiva  are  often  much  swollen  and 
hypertropliied,  forming  more  or  less 
prominent  elevations  on  the  palpebral  ^ ^*^'  ^^* 

conjunctiva.  [Fig.  19.]  They  appear 
in  the  form  of  bright  or  bluish-red,  vel- 
vety, succulent  elevations,  which  have 
no  distinct  pedicle,  but  seem  to  pass 
over  into  the  tissue  of  the  conjunc- 
tiva. They  are  ranged  in  rows,  and 
are  of  course  confined  to  that  portion 
of  the  conjunctiva  which  contains 
papillae.  (Commencing  at  about  a 
line  from  the  free  margin  of  the  lid, 
they  extend  slightly  beyond  its  tar- 
sal border ;  their  sides  are  generally 
flattened,  on  account  of  the  papillae 
being   pressed    against  each    other.  ^^^^  x.  w.  Jones.] 
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iTiflnciifOH  tliat  may  keep  up  and  intensify  the  disease,  and  every 
effort  niuHt  \ye  made  to  prevent  its  spreading. 

We  must  endeavor  to  diminish  the  inflammatory  symptoms,  more 
l)articularly  if  they  assume  a  sthenic  type.  If  the  eyelids  are  greatly 
HwoUen,  and  very  red,  hot,  stifle,  and  painful,  ice  compresi|es  naust 
b<;  employed  ahnost  without  intermission,  being  changed  as  soon  as 
tln^y  iKH'-ome  at  all  warm.  They  must  be  less  frequently  employed 
when  the  second  period  (that  of  vascularization)  is  setting  in,  and 
wlii^n  this  has  l)ecome  fully  established,  they  mqst  be  only  used 
after  tlie  cauterization.  The  eftect  of  the  cold  is  to  counteract  the 
HtaHirt  by  causing  contraction  of  the  vessels,  and  it  also  acts  as  a 
8<»dativc,  giving  ^reat  relief  to  the  intense  pain.  But  if  there  is 
oxtiJiisive  ulceration  of  the  cornea,  the  cold  compresses  should  be 
n^placcd  by  warm  fomentations,  so  that  we  may  produce  an  accele- 
nition  in  the  vascularity  of  the  conjunctiva.  Indeed,  lately  some 
HurgeonB,  esiKJcially  Berlin"  and  Mooren*  have  recommended  the 
Hulmtitution  of  warm  fomentations  for  the  ice  compresses,  on  the 
gromid  that  tliey  bring  about  the  second  period  more  rapidly.  Thus 
thoy  may  prove  of  advantage  when  ulceration  of  the  cornea  occurs 
during  the  first  period,  and  the  ulcer  shows  no  tendency  to  become 
limited  or  vascularized,  for  the  tendency  to  necrosis  is  markedly 
aggnivatod  by  the  application  of  cold  or  of  caustics.  Mooren  for- 
inorly  always  employed  ice  compresses,  but  in  later  years  he  has 
8ub8titutod  the  use  of  warm  poultices,  together  with  derivatives 
internally.  But  then  he  himself  admits,  that  the  disease  never 
«pIH?ar8  in  Diisflcldorf  with  the  extreme  intensity  which  it  so  often 
assumes  in  Berlin. 

If  the  cornea  becomes  implicated,  atropine  must  be  at  once  em- 
ployed in  conjunction  with  the  other  local  remedies,  and  the  cor- 
neal affection  treateii  in  the  manner  mentioned  at  p.  53. 

li(H»al  depletion  also  proves  of  much  service.  Unfortunately,  the 
<lisease  oivurs  so  frequently  in  antemic  and  cachectic  individuals, 
that  we  gtMiorally  cannot  make  a  full  use  of  this.  In  adults,  more 
jmrtieularly  if  the  disease  is  due  to  contagion,  and  the  patient  robust 
and  strong,  leeches  should  be  applieii  in  Targe  quantities  to  the  tem- 
ples, or  atthe  upjx^r  angle  of  the  nose.  Three  or  four  leeches  should 
he  applied  at  a  time,  and  as  soon  as  these  drop  off  the^-  are  to  be 
ivphuvd  by  others.  But  care  must  be  taken  not  to  push  this 
ivukhIv  tiH>  tar,  especially  in  feeble  j^ereons,  for  by  greatlv  weaken- 
inj;  the  j>;Uient  we  increase  the  danger  of  sloughing  of  t\\e  cornea. 
In  very  severe  eases  as  many  as  30-^0  lecohc*"(Weoker)  or  even  a 
irivater  quantity  ^Graefe)  may  have  to  be  applied  before  any  im- 
pivssion  is  made  n|x>n  the  disease. 

Searifioation  is  but  of  little,  if  any,  use  during  the  first  stage,  for 
only  a  very  small  quantitv  of  blood'is  obtained :  indeed*  sometimes 
it  may  even  do  jx^sitive  harm^  being  follower!  by  a  more  consider- 
able tibrinous  intiltratiou;  but  when  the  second*  stage  has  set  in, 

'  *•  Kl.  MonatsM./'  lr«W,  p,  a». 

•  •*  Opbtba}miain»ch«  Bc*ol«chtun$vii/*  p.  TO. 
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of  their  contents  by  priekinff,  and  differ  in  this  from  the  sudamina 
of  herpes,  and  the  serous  elevation  of  the  epithelium  of  the  con- 
junctiva, which  is  occasionally  met  with  in  catarrhal  ophthalmia ; 
moreover,  in  the  latter  condition  the  vesicles  are  much  larger. 
The  vesicles  consist  of  a  stroma  of  connective  tissue  containing 
nucleated  cells  like  lymph  corpuscles,  with  a  little  fluid.  They 
are  surrounded  by  a  delicate  layer  of  condensed  connective  tissue, 
which  has  no  proper  enveloping  membrane,  but  passes  over  into 
the  neighboring  less  condensed  tissue.  With  a  fine  needle  we  may 
often  succeed  in  removing  them  entire.  They  seem  to  be  identical 
in  structure  with  the  closed  follicles  of  the  intestines,  etc.  Some- 
times these  vesicles  appear  without  any  change  in  the  conjunctiva. 
Generally,  however,  there  is  an  increased  vascularity  of  this  mem- 
brane with  some  swelling,  more  especially  at  the  retro-tarsal  fold. 
The  vessels  of  the  conjunctiva  are  very  apparent,  and  often  of  a 
duskv  bluish-red  color,  sending  small  branches  towards  the  vesicles, 
which  may  appear  arranged  m  rows  like  little  transparent  beads. 
But  this  hyperaemic  condition  may  sometimes  mask  the  presence 
of  the  vesicles,  especially  if  they  are  small  and  not  very  numerous, 
so  that  they  might  readily  be  overlooked  by  a  superficial  observer. 
If  the  conjunctiva  is  however  examined  through  a  magnifying 
glass,  they  will  be  easily  distinguished.* 

If  the  hypersemia  of  the  conjunctiva  is  but  slight,  these  vesicles 
may  exist  for  a  very  long  time,  for  months  or  years,  without  pro- 
ducing any  sensible  discomfort  or  symptoms  of  inflammation. 
The  patient  may  either  be  quite  unaware  that  there  is  anything 
the  matter  with  his  eyes,  or  he  may  only  notice  a  slight  sensation 
of  pricking  or  itching  in  the  eye,  the  lashes  being  perhaps  somer 
what  glued  together  in  the  morning.  There  may  also  be  a  tendency 
to  irritability  of  the  eyes  during  reading  or  writing,  more  esjje- 
cially  by  artificial  light.  Sometimes,  however,  even  these  symp- 
toms are  entirely  ab^nt. 

This  vesicular  condition  of  the  conjunctiva  is  due  to  an  enlarge- 
ment of  the  closed  lymphatic  follicles  of  Krause,  which  arc  situated 
directly  beneath  the  epithelium,  and  which  are  not  apparent  in  a 
normal  state  of  the  conjunctiva,  but  become  swollen  and  enlarged 
when  this  membrane  is  in  an  irritable  condition.  Stromeyei-^  caued 
special  attention  to  these  vesicular  granulations,  but  supposed  that 
they  were  pathological  products,  and  did  not  exist  in  a  healthy 
conjunctiva.  The  researches  of  Krause  and  Dr.  Schmidt  of  Berlin 
have,  however,  distinctly  proved  that  they  are  physiological  organs, 
which  are  not  apparent  to  the  naked  eye  whilst  the  conjunctiva  is 

'  In  a  recent  article  on  trachoma,  in  Graefe's  Archiv.  (xv.  1, 129),  Dr.  Blum- 
berg  states  that  his  researches  have  led  him  to  consider  the  trachom  granulations 
as  drcnmscribed  hyperplasise  of  the  lymphoid  cells,  which  pre-exist  in  the  normal 
coDjonctiva,  and  are  scattered  about  in  its  reticulated  connective  tissue.  In  the 
farther  progress  of  the  disease,  the  trachom  follicles  undergo  fatty  and  caseous 
(tnbercalar)  degeneration,  and  finally  cicatricial  changes,  which  lead  to  a  con- 
traction of  the  surrounding  conjunctival  tissue.  In  this  last  stage,  such  complica- 
tions as  entropion  trichiasis,  pannus,  etc.,  begin  to  manifest  themselves. 

*  Stromeyer,  **Maximen  der  Kriegshcilkunst.^^    1S61. 
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ill  a  Domiftl  coiKlition,  but  are  apt  to  becotue  enlarged  into  thej^e 
sago  gniin  vesicles  from  a  proliferation  of  tbeir  contents,  nioixj 
eBijecially  of  their  connective  titi^ue  elements,  when  there  is  any 
chronic  irritation  of  the  conjunctiva. 

Now  it  is  a  very  important  question,  and  one  which  baa  not  at 
present  received  a  ilecided  and  satisfactory  answer,  w^hother  the 
true  granulationB  are  developed  from  these  vesicular  bodies,  or 
rather  the  follicles  of  Krauze,  or  wliether  they  ai"e  a  distinct  neo- 
plastic formation,  due  to  a  proliferation  of  the  contents  of  the  con- 
nective tiBsne  cells  of  tlie  conjunctiva.  The  former  view  5e  main- 
tained by  several  observers  of  eminence,  more  especially  Bendz 
and  Stromeyer,  But  one  weighty  argument  against  this  vieiv  is 
furnished  by  the  fact  that  true  granulations  sometimes  occur  in 
situations  where  these  follicles  are  more  or  hm  completely  w^an ting, 
as  for  instance  on  the  ocular  conjunctiva.  Weeker  strongly  advo- 
cates the  view  that  the  true  granulations  are  neo-jilastic  formations, 
akin  to  tubercle,  and  are  due  to  a  proliferation  of  tlie  contents  of 
the  connective  tissue  cells,  and  that  they  consist  of  a  mass  of 
closely  packed  nuclei  with  little  or  no  connective  tissue  between 
them.  At  a  later  stage,  the  connective  tissue  becomes  increased 
in  quantity,  and  forms  a  serni-transjiarent,  gelatinous,  grumous 
masg  containing  a  small  quantity  of  fat.  The  nuclei  diminish  in 
number,  and  are  finally  otdy  sparsely  scattered  amongst  the  con- 
nective tissue.  It  is  ati  important  fact  tliat  this  gelatinous  mass 
becomes  transformed  at  a  later  stage  into  a  dense  iihrillar  tissue, 
and  that  the  hitter  shows  a  great  tendency  to  contraction,  thus 
causing  more  or  less  destruction  of  the  true  conjunctival  tissue. 
A  firm  cicatricial  tissue  is  formed,  which  gives  a  sti^eaky,  tendi- 
nous  apf^earance  to  the  inner  surface  of  the  lids ;  the  latter  gradually 
become  shortened,  the  retro-tai*sid  fold  almost  obliterated,  the  tarsal 
cartilages  incurved,  thus  giving  rise  to  trichiasis  and  entropion. 

I  have  never  had  the  opportunity  of  distinctly  tracing  the  trans- 
formation of  the  vesicles  into  true  granulations,  as  they  are  far  less 
frequently  met  with  in  civil  than  in  military  practice.  Moreover, 
w^e  cannot  watcli  the  patient-s  so  constantly  and  closely.  They 
attend  perhaps  for  some  length  of  time  with  vesicular  granulations, 
and  are  then  lost  sight  of.  The  same  difficulty  exists  with  regard 
to  the  determination  as  to  whether  a  given  case  of  acute  or  chronic 
gnniulations  has  been  preceded  by  a  vesicular  condition  of  the  lids, 
for  it  has  been  already  stated  that  the  latter  may  exist  for  a  long 
time  without  the  knowledge  of  tlie  i>atient.  The  definite  settle- 
ment of  these  questions  will,  I  think,  depend  very  much  upon  tlic 
oljservations  made  b}^  our  military  confrh^es^  who  enjoy  every  opjH:»r- 
tunity  of  eonstantly  watching  the  development  of  the  disease  from 
its  earliest  (vesicular)  stage  to  the  latest,  and  their  experience  upon 
these  [KTunts  is,  therefore,  of  the  greatest  imf>ortiince- 

But  whether  we  accept  or  not  the  theory  that  vesicular  granula- 
tions are  the  first  symptoms  of  granular  ophthalmia,  and  may 
l)ecome  develofied  into  true  granulations,  there  cannot  be  the 
elighteet  doubt  that  they  must  be  regarded  as  a  strongly  preilia- 
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posing  cause  of  the  latter.  It  is,  therefore,  ot  great  importance 
that  uieir  existence  should  be  detected  as  early  as  possible,  more 
especially  where  a  large  number  of  persons  are  collected  together, 
as  in  barracks,  workhouses,  and  schools.  For  this  vesicular  state 
of  the  conjunctiva  must  be  watched  with  care  and  anxiety,  as  it 
chiefly  occurs  in  individuals  living  in  a  confined  and  vitiated 
atmosphere,  and  under  faulty  sanitary  arrangements.  Proper 
hygienic  measures  should,  therefore,  be  at  once  adopted,  and  the 
patients,  if  necessary,  submitted  to  treatment ;  for  if  these  vesicular 
granulations  be  allowed  to  exist  unchecked,  and  such  eyes  are  ex- 
posed to  the  usual  irritating  influences  met  with  in  marches  and 
encampments,  as  for  instance  exposure  to  wind,  dust,  draughts  of 
cold  air,  or  bright  glaring  sunlight,  an  epidemic  of  granular  oph- 
thalmia is  but  too  likely  to  break  out,  the  ravages  and  extent  of 
which  cannot  be  foretold.  It  is  an  interesting  fact  that  Stromeyer' 
also  met  with  these  vesicular  granulations  amongst  many  of  the 
domestic  animals,  more  especially  pigs,  and  that  they  existed  in 
proportion  to  the  dirty  condition  in  which  these  animals  were  kept. 
These  observations,  moreover,  entirely  agree  with  those  made 
amongst  human  beings,  for  he  found  that  vesicular  granulations 
occur  especially  amongst  persons  inhabiting  crowded,  close,  dirty, 
and  ill-ventilated  dwellings. 

Dr.  Marston,  who  has  enjoyed  great  opportunities  of  studying 
the  phenomena  of  granular  ophthalmia,  holds  similar  views.  He 
found*  vesicular  granulations  very  prevalent  amongst  the  poorer 
classes  in  Gozo,  especially  where  there  was  a  large  family,  who 
live  in  wretchedly  confined  cabins,  often  with  their  domestic 
animals.  With  regard  to  the  importance  of  vesicular  granulations,. 
as  being  indicative  of  a  vitiated  state  of  the  atmosphere,  he  says, 
"  So  certain  do  I  feel  that  the  prevalence  of  vesicular  disease  of 
the  lids  is  in  direct  ratio  to  the  amount  and  degree  of  defective 
sanitary  arrangements,  that  I  conceive  the  palpebral  conjunctiva 
ofiers  a  delicate  test  and  evidence  as  to  the  hygienic  conditions  of 
a  regiment."* 

It  is,  therefore,  of  much  importance  to  discover  the  presence  of 
vesicular  granulations  as  early  as  possible,  in  order  that  the  hygienic 
conditions  of  the  ward  or  sleeping  apartment  of  the  patient  may 
be  thoroughly  examined.  Such  patients  should  be  placed  in  lar^e,. 
airy,  well-ventilated  rooms,  which  are  not  exposed  to  tlie  briglit 
sunlight.  Strict  orders  should  also  be  given  that  the  same  sponges, 
toweb,  or  water  are  not  used  for  others.  Indeed,  it  is  advisable 
that  even  healthy  persons  should  always  wash  in  perfectly  clean 
water  which  has  not  been  already  used  by  others.  It  is  better  to 
separate  those  aftected  with  vesicular  granulations  from  the  healthy, 

*  Stromeyer,  ^^Maximen  der  Kriegsheilkunst,"  p.  49. 
i  Stromeyer,  '^Mazimen  der  Kriegsheilkanst,^^  p.  201. 

*  To  the  miUtary  surgeon  I  would  especially  recommend  the  admirable  article 
on  *^  L*Opbthalmie  Militaire  en  Belgique/*  by  Drs.  Warlomont  and  Testclin,  in 
tlieir  French  translation  of  Mackenzie.  Also  the  yaluable  paper  by  Dr.  Ilairion^ 
published  in  the  ^^  Archiyes  Beiges  de  M6decine  Militaire,  1848.^* 
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for  I  think  that  there  can  be  little  doubt  that  vesicniar  granula- 
tions are  contagious,  more  especially  when  they  are  acoompanied 
by  conjunctival  swelling,  and  a  little  muco-purulent  discnarge. 
The  patients  should  be  in  the  open  air  as  much  as  possible,  care 
beinoj  taken,  however,  that  they  are  not  exposed  to  dust,  wind, 
and  bright  sunlight.  Their  diet  should  be  nutritious  and  easilv 
digestible.  If  they  are  weak  or  scrofulous,  quinine,  steel,  cod- 
liver  oil,  etc.,  should  be  administered.  If  there  is  slight  conjunc- 
tivitis, with  a  little  discharge,  or  small  yellow  shreds  are  formed 
on  the  conjunctiva,  a  weak  astringent  collyrium  (Zinc,  sulph.  or 
Plumb,  acetat.,  gr.  1 — 4  ad  .5j  Aq.  destilL,  or  Boracis  gr.  iv — ^vj 
ad  .?j)  should  be  used,  or  the  lids  may  be  very  lightly  touched 
with  a  crayon  of  sulphate  of  copj^r,  or  still  better,  of  the  lapis 
divinus.  Pricking  the  vesicles  with  a  needle  does  little  or  no  sood. 
The  eye  douche  or  the  pulverizer  is  found  to  be  very  beneficial  and 
agreeable  to  the  patient.  I  have  occasionally  met  with  this 
vesicular  condition  of  the  eyelids  amongst  wealthy  persons,  in 
whom  the  conjunctiva  was  in  a  state  of  irritation  from  exposure 
to  cold,  bright  light,  etc.,  and  where  no  faulty  hygienic  arran^ 
ments  could  be  discovered.  The  aftection  readily  j'ielded  to  mild 
astringents,  the  eye  douche,  and  careful  guarding  the  eyes  against 
exjiosure  and  too  much  reading,  etc.  v  esicular  granulation  may 
also  be  produced  by  the  long-continued  use  of  atropine.  I  have 
lately  met  with  some  striking  examples  of  this.  The  disuse  of  the 
atropine  and  the  employment  of  a  weak  astringent  collyrium,  soon 
caused  the  granulations  to  disappear;  but,  on  the  reapplication  of 
atropine,  a  fresh  crop  rapidly  sprung  up. 

We  must  now  pass  on  to  the  consideration  of  "  Granular  Ophthal- 
mia." In  practice  we  find  that  we  may  distinguish  two  special 
forms  under  which  the  disease  shows  itself,  viz.,  the  acuie^  which 
is  often  accompanied  by  severe  inflammatory  symptoms,  and  the 
t'hronic^  in  which  these  are  sometimes  but  moderate,  and  occasion- 
ally almost  entirely  absent.  Of  course,  we  meet  with  numerous 
cases  which  cannot  be  properly  placed  in  either  category,  but  show 
a  mixed  character.  Practically,  it  is,  however,  of  much  conse- 
quence to  distinguish  between  the  acute  and  chronic  forms,  for 
great  and  serious  mischief  may  accrue  from  a  mistaken  diagnosis 
and  treatment  of  a  case  of  severe  acute  granular  ophthalmia. 


ACUTE  GRANULAR  OPHTHALMIA. 

If  the  attack  is  severe,  there  are  generally  marked  inflammatory 
symptoms ;  the  eyelids  are  red,  swollen,  and  (edematous,  and^  on 
opening  the  eye,  we  see  that  there  is  a  good  deal  of  conjunctival 
and  subconjunctival  injection.  The  degree  of  conjunctival  swell- 
ing varies;  sometimes  it  is  considerable,  more  especially  in  the 
retro-tarsal  region,  and  there  may  also  be  marked  serous  chemoBis. 
The  photophobia  and  lachrymation  are  often  very  great,  ao  that 
the  patient  is  quite  unable  to  open  the  eye,  and  directly  it  is 
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attempted,  hot  scalding  tears  flow  over  the  cheek.  There  is  often 
severe  throbbing  pain  m  and  around  the  eye,  and  perhaps  over  the 
corresponding  half  of  the  head.  On  eversion  of  the  lids,  we  find 
that  the  conjunctiva  is  vascular  and  swollen,  and  that  the  papillae 
are  prominent,  red,  and  succulent.  On  closer  inspection  (with  or 
without  a  magnifying  glass)  we  notice,  scattered  between  the 
papillfe,  and  |>erhap3  almost  hidden  by  them,  numerous  small, 
round,  white  bodies,  like  sago  grains,  which  are  not,  however, 
confined  to  the  palpebral  conjunctiva,  but  extend  to  the  retro- 
tarsal  fold.  They  are  also  sometimes  seen  on  the  ocular  conjunc- 
tiva, and  even  on  the  cornea,  where  they  give  rise  to  a  superficial 
vascular  inflammation  (pannus).  If  we  examine  the  cornea  in 
such  a  cose  by  the  oblique  illumination,  and  through  a  magnifying 
glass,  we  find  that  this  opacity  is  composed  of  a  quantity  of 
small  elevated  gray  dots,  with  the  epithelium  raised  over  them. 
Numerous  bloc3 vessels  run  over  from  the  conjunctiva  to  these 
spots,  giving  a  more  or  less  red  tint  to  the  opacity  of  the  cornea. 
This  vascular  opacity  may  involve  a  considerable  portion  of  the 
cornea,  and  is  not  chiefly  confined  to  the  upper  half,  as  is  the  case 
in  the  pannus  produced  by  the  friction  of  granulations  or  inverted 
evelashes  of  the  upper  lid  upon  the  surface  of  the  cornea.  Some- 
times small  ulcers  appear  at  the  edge  of  the  cornea.  When  the 
acute  stage  has  lasted  for  a  few  days,  the  symptoms  of  irritation 
begin  to  diminish.  The  severe  pain,  photophobia,  and  lachryma- 
tion  decrease,  the  papillse  at  the  same  time  becoming  more  turgid, 
vascular,  and  prominent,  thus  hiding  the  granulations  ;  whilst  the 
discharge,  which  has  hitherto  been  chiefly  watery,  with  perhaps 
only  a  few  yellow  flakes  suspended  in  it,  becomes  thicker  and 
muco-purulent  in  character.  The  intensity  of  the  conjunctival 
inflammation  varies  greatly ;  sometimes  it  reaches  only  the  catar- 
rhal form,  at  others  it  assumes  a  severe  purulent  type!  The  stage 
of  purulent  ophthalmia  generally  lasts  for  several  weeks,  and  then 
the  symptoms  gradually  subside;  the  papillae  diminish  in  size,  and 
the  white  sago  grain  granulations  are  then  perhaps  found  to  have 
disappeared,  they  having  in  fact  been  absorbed  during  the  inflam- 
matory state  of  the  conjunctiva.  But  so  favorable  a  result  is  not 
always  obtained,  for  on  the  decrease  of  the  inflammatory  symp- 
toms, and  the  diminution  in  the  size  of  the  papillae,  the  white,  and 
now  more  prominent,  spots  may  reappear  between  them,  the  in- 
flammation having  been  insuflicient  for  their  absorption.  If  the 
[«tient  is  exposed  to  any  fresh  exciting  cause,  a  relapse  may  occur, 
and  a  renewed  attack  of  more  or  less  severe  acute  ophthalmia  may 
take  place.  This  is,  however,  far  less  common  than  in  the  chronic 
form. 

Contagion  is  a  very  frequent  cause,  for  the  discharge  from  an 
eye  aftected  with  acute  granulations  is  very  contagious,  more 
Specially  during  the  muco-purulent  stage.  It  does  not  necessarily 
reproduce  the  same  affection,  but  like  purulent,  or  even  diphtheritic 
ophthalmia,  may  give  rise  to  catarrhal,  purulent,  or  diphtheritic 
conjunctivitis.     This  will  depend  upon  local  and  individual  cir- 
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cumstances,  and  ujion  the  fharaeter  of  any  epidemic  of  conjuncti- 
vitie  that  may  be  prevailing  at  the  time.  Another  very  fruitful 
source  of  acute  granulations  is  defective  hygiene ;  the  long-con- 
tinued uee  of  atropine  may  aUo  produce  them. 

The  pi^ofpiosis  in  acute  granular  ophttialmia  is  generally  favorable, 
if  the  true  nature  of  the  affection  is  recognized  at  tlie  outset,  and 
a  proj^er  course  of  treatment  is  adopted.  But  if  the  diHeaBe  is 
mistaken  for  a  case  of  purulent  ophtliahnia,  and  freely  treated  by 
strong  cau.stics,  the  intensity  of  the  irritation  will  be  greatly  in- 
creased, and  the  inflammation  may  even  assume  a  diphtheritic] 
character.  At  the  best,  the  salutary  inflammation  of  the  conjuuc*^ 
tiva  will  be  suppressed^  and  the  absorption  of  the  granulations 
checked. 

The  Irenhnent  must  vary  with  tljo  naturae  and  stage  of  the 
affection.  We  must  esi)c*cially  remember  that  when  the  acute, 
symptoms  of  irritation  Imve  subsided,  our  chief  object  is  to  obtain,! 
if  po^Bible,  the  absorption  of  the  gmnulations  by  keeping  up  a 
certain  amount  of  inflammation  of  the  conjunctiva.  The  degree 
of  the  latter  should  just  sufRce  to  promote  tliis  absorption,  but 
should  never  be  allowed  to  become  ao  considemble  as  to  arrest  or 
retard  it. 

If  there  is  much  photophobia,  lachryraation,  and  ciliary  irrita-j 
tion»  the  greatest  care  must  be  taken  to  avoid  all  stimulatius^l 
applications.  Atropine  drops  (gr,  ij  ad  3j)  should  be  applied 
three  or  four  times  daily*  If  they  are,  however,  found  to  keep  up 
I  or  increase  the  irritability,  they  should  be  at  once  exchanged  for  iv  j 
belladonna  collyrium  (Ext.  bellad.  Sss  ad  aq.  destilL  3J),  which 
should  he  applied  somewhat  more  fi-equently,  and  in  larger  quan- 
tity. At  the  f^ame  time,  the  compound  belladonna  ointment 
jshould  be  rubbed  into  the  foreherul  every  four  or  six  liours,  until 
a  slight  papular  eruption  is  produced.  If  the  pain  in  and  around 
the  eye  is  very  severe,  of  a  pulsating,  throbbing  cluiracter,  and 
inei^eases  much  towards  night,  a  few  leeches  should  be  a{»plied  to 
the  temple.  Cold  compresses  are  also  of  much  benefit  in  subduing 
the  irritation  and  relieving  the  pain.  They  must,  however,  be 
applied  with  circumsi»ection,  and  their  effect  watched.  If  the  cold 
is  dif^igreeahle  to  the  patient,  warm  i»oppy  or  belladonna  fomenta- 
tions should  he  substituted.  If  the  conjunctiva  is  much  swollen, 
more  osiiecially  in  the  retro-tarsal  region,  it  may  be  lightly  scarifiecU 
care  being  taken  to  make  the  incisions  very  superficial,  so  that  no 
cicatrices  may  be  let*t.  Much  benefit  and  comfort  are  often  ex- 
I>erienced  from  the  appliciition  of  a  bandage,  for  this  keeps  the  eye 
ijuiet,  and  prevents  the  irritation  caused  by  the  constant  movements 
of  the  lids. 

When   the  symptoms  of  irritability  subside,  and  the  diseasej 
assumes  the  character  of  purulent  ophtlinlmia,  it  must  be  treated 
on  the  same  principles  as  that  affection.     The  same  rules  as  to  the 
choice  and  mode  of  application  of  cautics  apply  as  in  the  latter, 
lisease.     The  only  difference  being,  that  the  cauterization   must* 
not  be  reijeated  8<i  fre<|uently,  as  we  must  remember  that  it  is  de- 
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Birable  to  maintaia  a  certain  decree  of  inflammation  in  order  to 
favor  the  absorption  of  the  granulations.  But  care  must  be  taken 
not  to  commence  the  use  of  caustics  too  early,  whilst  there  is  still 
considerable  irritability  of  the  eye,  otherwise  this  will  be  greatly 
increased,  and  infiltrations,  or  even  ulcers  of  the  cornea,  may  be 
produced.  In  those  cases  in  which  we  are  in  doubt  as  to  whether 
the  irritability  of  the  eye  is  not  still  too  great  for  the  application 
of  the  nitrate  of  silver  or  sulphate  of  copper,  it  is  always  wiser  to 
feel  our  way  with  some  milder  application.  For  this  purpose  we 
may  try  a  weak  solution  (gr.  vi — x  ad  5j)  of  the  acetate  of  lead,  a 
little  of  which  should  be  painted  over  the  granulations  with  a 
brush,  and  at  once  washed  oft' with  warm  water,  and  if  this  is  well 
borne,  and  causes  a  subsidence  of  the  inflammatory  symptoms,  we 
may,  in  the  course  of  a  day  or  two,  pass  over  to  the  use  of  the 
stronger  caustics.  But  if  any  infiltrations  or  ulcers  of  the  cornea 
exist,  the  acetate  of  lead  should  never  be  used,  as  it  will  be  pre- 
cipitated upon  the  cornea,  and  give  rise  to  very  marked  stains. 
Von  Graefe*  strongly  recommends  chlorine  water  for  the  purpose 
of  paving  the  way  tor  the  use  of  stronger  caustics  in  acute  granu- 
lations. 

When  the  crayon  of  nitrate  of  silver  and  potash  is  applied,  it 
should  be  cU  once  neutralized  by  the  application  of  salt  and  water. 
As  a  rule,  the  cauterization  should  not  be  repeated  more  frequently 
than  every  48  hours.  Great  care  must  be  taken  if  any  ulcers  of 
the  cornea  exist,  for  they  may  be  easily  aggravated  by  too  free  a 
use  of  the  nitrate  of  silver.  If  there  is  a  great  deal  of  irritation,  I 
often  apply  atropine  drops  in  the  interval  of  the  cauterization. 
When  the  swelling  of  the  conjunctiva  has  considerably  subsided, 
and  the  purulent  discharge  diminished,  the  sulphate  of  copper  in 
substance,  or  a  collyrium  of  acetate  of  lead,  may  be  employed  with 
advantage.  If  it  is  found  that,  together  with  the  diminution  of 
the  inflammation  and  the  size  of  the  papilloe,  the  granulations 
assume  a  more  prominent  character  and  increase  in  size  and  num- 
ber, this  tendency  to  a  neo-plastic  formation  must  be  checked  at 
once,  and  their  absorption  hastened,  by  exciting  a  more  con- 
siderable amount  of  inflammation  by  means  of  a  freer  use  of  some 
caustic,  especially  the  sulphate  of  copper,  which  possesses  the  great 
advantage  of  increasing  the  inflammation  without  giving  rise  to 
thick  firm  eschars. 


CHRONIC  GRANULATIONS. 

Instead  of  the  very  pronounced  symptoms  of  irritation  and  in- 
flammation which  are  met  with  in  acute  granular  ophthalmia,  the 
inflammation  accompanying  the  chronic  form  is  often  very  slight, 
and  may,  indeed,  be  almost  absent  at  the  commencement  of  the 
aftection.     So  that,  in  fact,  persons  may  be  suftering  from  chronic 
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If  the  attack  is  severe,  and  the  crop  of  granulations  very  con- 
siderable, the  infiltration  but  too  often  extends  from  the  surface  to 
the  substance  of  the  conjunctiva.  The  granulations  then  become 
more  velvety,  red,  prominent,  and  diflused  in  appearance  (hence  the 
"diffuse  trachoma"  of  Stellwag),  and  are  often  divided  by  deep 
chinks.  They  are,  therefore,  less  distinguishable  from  the  papillae, 
especially  as  the  latter  often  assume  a  brownish-red  color,  and  their 
epithelial  layer  becomes  somewhat  thickened. 

If  the  development  of  the  granulations  cannot  be  checked,  and 
they  extend  deeply  into  the  stroma  of  the  conjunctiva,  the  latter 
often  contracts,  atrophies,  and  becomes  gradually  changed  into  a 
kind  of  fibrous  cicatricial  tissue.  These  changes  may  even  extend 
to  the  cartilage,  and  the  cicatrices  lend  a  peculiar  glistening  or  ten- 
dinous appearance  to  the  surface  of  the  conjunctiva.  We  then  see 
the  latter  occupied  by  narrow  tendinous  streaks,  the  longest  and 
most  marked  generally  running  parallel  to,  and  about  one  line  from, 
the  edge  of  the  lid.  Other  tendinous  streaks  extend  in  a  reticu- 
lated manner  towards  the  rctro-tarsal  fold.  But  if  the  atrophy  of 
the  conjunctiva  and  cartilage  is  very  considerable,  the  bloodvessels 
gradually  become  obliterated,  and  the  surface  of  the  conjunctiva 
then  assumes  a  pale,  waxv,  uniformly  tendinous  appearance;  the 
papillse,  follicles,  and  finally  the  Meibomian  glands  becoming  de- 
stroyed. It  is  important  to  remember  that  too  free  a  use  of  caus- 
tics (especially  the  nitrate  of  silver  in  substance  or  in  strong  solu- 
tion) will  destroy  the  delicate  structure  of  the  conjunctiva,  and 
produce  more  or  less  extensive  cicatrices. 

These  changes  often  extend  to  the  retro-tarsal  fold,  which  becomes 
contracted  and  tendinous,  so  that  its  free  border  is  shortened  and 
rounded.  It  no  longer  springs  into  folds  at  the  point  where  it  is 
reflected  from  the  lid  on  to  the  eyeball,  but,  on  account  of  this 
shortening,  it  passes  almost  straight  on,  so  that  the  fold  or  cul  de  sac 
which  should  exist  at  this  point  is  obliterated.  This  condition  has 
been  termed  symblepharon  ix)steriufl.  If  it  is  very  considerable, 
the  lids  cannot  be  completely  closed,  and  thus  a  certain  degree  of 
laeophthalmos  may  be  produced. 

These  changes  in  the  conjunctiva  are  of  course  accompanied  by 
an  alteration  and  diminution  in  its  normal  secretions,  so  that  its 
surface  becomes  dry,  rough,  and  scaly.  This  dryness  (xerophthal- 
mia) is  often  increased  by  the  narrowing  or  even  obliteration  of  the 
ducts  of  the  lachrymal  gland  by  the  inflammation  of  this  portion 
of  the  conjunctiva. 

On  account  of  the  atrophy  and  contraction  of  the  conjunctiva  and 
tarsal  cartilage,  the  latter  becomes  shortened  and  incurved.  If  this 
be  but  slight,  it  may  only  produce  an  inversion  of  the  eyelashes 
(trichiasis),  which  now  sweep  and  rub  against  the  surface  of  the 
cornea.  This  inversion  may  be  confined  to  one  portion  of  the 
lashes,  or  extend  to  the  whole  row.  If  the  contraction  of  the  carti- 
lage is  considerable,  not  only  the  eyelashes,  but  the  free  edge  of  the 
lia  will  be  rolled  in,  and  thus  an  entropion  will  be  produced.  The 
constant  friction  of  the  lashes  and  the  edge  of  the  eyelid  against  the 
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cornea  irritates  the  latter,  and  eoon  gives  rise  to  enporficial  vascu- 
lar conieitis  (pninius).  This  pannua  maybe  termea  '* traumatic*' i 
(Arlt),  being  produced  by  the  friction  of  the  inverted  lashes^  or  of  i 
prominent  graiiuhitious  or  papillte»  etc.,  in  contradistinction  to  the 
pannus  which  h  due  to  an  extension  of  the  granulations  on  to  the^ 
cornea.  The  ditteretitial  diagiio:^!^  between  these  two  forms  ia 
generally  not  difliculi.  In  the  latter,  we  can  trace  the  extension 
of  the  disease  from  the  ocular  conjunctiva  on  to  the  cornea.  8mall, 
round,  elevated,  gray  iutiltratioiis  are  formed  on  its  surface  just 
bencatli  the  epithelium,  and  extend  over  a  considerable  jiortion  or 
even  the  whole  of  the  cornea.  Between  these  little  nodules,  blond- 
vessels  apj>ear  in  more  or  less  considerable  number.  These  iufiltra-, 
tions  often  leave  behind  them  depressions  or  small  ulcers  on  tb€ 
surface  of  the  cornea.  The  tmumatic  pannus  almost  alw^aya  com- 
mences at  the  upper  ix>rtion  of  the  cornea,  extending  from  the 
periphery.  This  is  due  to  the  fact,  that  the  granulations  are  gene- 
rall}'  more  prominent,  and  trichiasis  is  more  frequent  in  tlie  upper 
lid  than  in  the  lower.  The  paiinus  frequently  remains  confined  to 
the  upper  portion  of  the  cornea,  the  lower  continuing  transjtfirent. 
Besides  the  incurvation  of  the  edges  of  the  lids  and  consequent 
entropion,  we  often  lind  that  the  palpebral  aperture  becomes  much 
Bliortened  (blepharophymosis)  in  chronic  granulations.  The  pres- 
6Ui*e  thus  exerted  on  the  eyeball  increases  any  existing  fiannus,  and 
greatly  retards  the  cure  of  the  granulations. 

Chronic  gmnnlations  occur  most  frequently  in  adults,  and  are 
but  seldom  met  with  in  children  or  the  very  aged.  Both  eyes 
generally  l>ecome  attected  either  at  the  outset,  or  after  a  time.  It 
has  been  maintaiTied  by  some  ophthalmic  surgeons  of  eminence 
(more  especially  Arlt),  that  the  disease  is  often  due  to  consti- 
tutional causers,  particularly  scrofula.  This  does  not,  however, 
appear  to  be  the  case,  although  it  must  be  conceded,  that  it  is 
frequently  met  with  in  weakly,  cachectic,  and  scrofulous  individ- 
uals* But  ill-health  is,  I  thii\k,  rather  the  ettect  than  the  cause, 
for  the  very  protracted  course  of  the  disease  is  sure  to  tell  more  or 
less  severely  upon  the  health  and  spirits  of  the  patient. 

JDefcctive  hygiene  and  contagion  are  also  the  chief  causes  of 
chronic  granulations.  Tlie  muco-purulent  discharge  is  very  con- 
tagiouSj  and  may  reproduce  a  similar  aifection,  or  it  may  cans 
catarrhal,  purulent,  or  ev^on  diphtheritic  ophthalmia,  just  as,  con- 
versely, these  diseases  may  produce  granular  lids. 

It  is  probable  that,  as  in  purulent  ophthalmia,  the  disease  may 
also  be  propagated  by  the  air,  more  especially  if  it  is  accompanicNl 
by  severe  purulent  discharge,  and  the  cases  are  crowded  together 
in  small,  close,  ilhventilated  rooms.  The  disease  may  occur  epi- 
demically and  endemically.  It  spreads  rapidly  amongst  the  in- 
habitants of  closely -crowded  dwellings,  such  as  barracks  and 
•khouses.  It  ia  very  prevalent  amongst  certain  nationalities, 
re  f  1  le  are  crowded  totrethcr  for  a  length  of  time  in  small 

c;i  lied,  j>erhaps,  witli  smoke  and  ammoniacal  exhala- 
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tions.  Thus  it  is  very  common  amongst  the  poorer  Irish,  and  also 
amongst  the  Russian  peasants  (WeckerV 

The  proffnosis  of  chronic  granular  ophthalmia  may  be  favorable, 
if  the  granulations  have  l^en  but  limited  in  number,  and  the 
patient  lias  been  treated  from  the  outset.  It  must,  however,  be 
always  remembered  that  the  course  of  the  disease,  even  in  the  most 
fiivorable  cases,  is  apt  to  be  very  protracted.  This  will  be  more 
especially  the  case,  if  the  granulations  have  appeared  in  consider- 
able quantity ;  if  they  have  invaded  the  stroma  of  the  conjunctiva, 
and  if  there  is  a  tendency  to  relapses.  For  then  serious  compli- 
cations, such  as  trichiasis,  entropion,  and  pannus,  are  likely  to 
occur,  and  will  not  only  aggravate  the  symptoms,  but  greatly  re- 
tard the  cure. 

In  the  treatment  of  this  disease,  our  first  care  must  be  to  place 
the  patients  under  the  most  favorable  sanitary  conditions.  They 
should  take  a  good  deal  of  out-door  exercise,  their  eyes  being  pro- 
tected against  wind,  dust,  and  bright  light  by  blue  glasses.  They 
should  be  warned  not  to  expose  themselves  to  any  irritating  causes, 
as,  for  instance,  tobacco  smoke.  I  have  often  known  the  disease 
aggravated  and  kept  up  by  the  patient  spending  much  time  in  a 
room  filled  with  tobacco  smoke.  For  this  reason  no  smoking 
should  be  allowed,  except  in  the  open  air,  and  then  only  to  a 
limited  extent.  The  general  health  must  also  be  attended  to. 
Xot  only  may  the  patient  be  naturally  weak  and  feeble,  but  the 
severity  and  protracted  course  of  the  disease  are  but  too  likely  to 
affect  the  health,  and  at  the  same  time  to  exercise  a  most  depress- 
ing influence  upon  the  mind.  The  diet  should  be  nutritious,  and 
easily  diffestible,  and  malt  liquor  and  wine  will  generally  be  verv 
beneficial.  If  the  patient  is  scrofulous,  or  weak  and  feeble,  cod- 
liver  oil,  steel,  and  quinine  should  be  freely  given,  and  every  care 
taken  to  invigorate  the  constitution  as  much  as  possible  by  open 
air  exercise,  sea-bathing,  or  even  a  voyage. 

In  our  local  treatment  we  must  be  chiefly  influenced  by  the  fact, 
that  the  maintenance  of  a  certain  degree  of  inflammation  of  the 
conjunctiva  is  necessary  and  desirable,  in  order  to  produce  and 
hasten  the  absorption  of  the  granulations.  Our  chief  efforts  must, 
therefore,  be  directed  to  mamtain  the  requisite  degree  of  inflam- 
mation, and  so  to  balance  it  that  it  shall  not  on  the  one  hand  be 
too  considerable,  nor  on  the  other  too  slight  for  promoting  the  ab- 
sorption. 

The  greatest  stress  must  be  laid  upon  the  fact,  as  Arlt  and  Stro- 
meyer  remind  us,  that  the  purpose  of  the  cauterization  is  not  that 
of  chemically  destroying  the  granulations,  for  this  would  lead  to 
^reat  and  lasting  injury  of  the  conjunctiva  from  the  destruction  of 
Its  secreting  or^ns,  and  the  formation  of  dense  cicatrices ;  but,  its 
object  is  to  mamtain  a  certain  degree  of  hypersemia  and  inflam- 
mation of  the  conjunctiva,  in  order  to  hasten  the  absorption  of  the 
granulations.  The  nature  and  strength  of  the  caustic  must  vary 
with  the  ^ect  we  desire  to  produce.  If  there  is  much  swelling 
of  the  conjunctiva  and  papillse,  together  with  a  thick,  copious  muco- 
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purulent  discharge,  the  crayon  of  nitrate  of  silver  and  potash  should 
be  applied,  its  effect  being  at  once  neutralized  by  the  soiation  of 
salt  and  water.  The  cauterization  may  be  repeated  every  48  hours. 
If  the  patient  cannot  be  seen  sufficiently  frequently  for  this,  he 
should  use  a  collyrium  of  nitrate  of  silver  (gr.  ij — iv  ad  3j),  or  of 
suljihate  of  copper  of  the  same  strength,  two  or  three  times  daily. 
In  these  cases  we  may  also  first  try  the  effect  of  a  collyrium  of 
acetate  of  lead,  gr.  ij — iv  ad  3j,  or  the  chlorine  water,  in  order  to 
see  if  the  conjunctiva  will  bear  the  nitrate  of  silver.  The  use  of 
very  strong  solutions  of  nitrate  of  silver  (gr.  x — ^xx  ad  3j)  are  not 
judicious,  as  thev  are  but  too  likely  to  destroy  the  granulations, 
and  with  them  the  normal  structure  of  the  conjunctiva,  instead  of 
simply  favoring  their  absorption.  I  think  the  crayon  of  nitrate  of 
silver  or  copper  is  always  to  be  preferred  to  the  use  of  collyria,  as 
we  can  regulate  and  limit  the  effect  of  the  cauterization  according 
to  our  wish,  confining  it,  if  necessary,  chiefly  or  entirely  to  certain 
portions  of  the  conjunctiva.  If  there  is  considerable  swelling  of 
the  conjunctiva,  especially  at  the  retro-tarsal  fold,  superficial  scari- 
fication may  be  employed  with  much  advantage.  After  the 
cauterization,  cold  compresses  should  always  be  applied  to  the 
eyelids,  in  order  to  diminish  the  inflammatory  reaction;  or  the 
cold  douche  or  pulverizer  may  be  employed.  If  the  conjunctivitis 
is  so  slight  as  not  to  produce  the  absorption  of  the  granulations, 
but  rather  to  encourage  their  development,  it  will  be  necessary  to 
increase  the  hypereemia  and  inflammatory  swelling  of  the  con- 
junctiva. The  repeated  application  of  sulphate  of  copper  in  sub- 
stance is  very  effectual  for  this  purpose.  The  same  effect  may 
also  be  produced  by  the  application  of  warm  compresses  over  the 
eyelids.  Von  Qraefe*  has  found  this  treatment  very  successful, 
esiKJcially  in  those  cases  in  which  the  granulations  tend  to  extend 
deei)ly  into  the  conjunctiva,  and  in  which  there  is  not  a  sufficient 
degree  of  hyperemia  and  swelling  of  this  membrane.  These  warm 
compresses  should,  however,  only  be  applied  for  a  limited  period, 
otherwise  they  mav  produce  too  considerable  an  inflammation  and 
too  great  an  irritability  of  the  eye. 

In  treating  chronic  granulations,  it  will  be  necessary  occasionally 
to  change  the  caustic,  as  it  loses  its  effect  after  a  time,  from  the 
conjunctiva  becoming  accustomed  to  it.  Thus  alum,  acetate  of 
lead,  or  tannin,  may  be  substituted  with  advantage  for  the  nitrate 
of  silver  and  suli)hate  of  copper.  Some  patients  are  more  bene- 
fited when  the  astringent  or  caustic  is  applied  in  the  form  of  an 
ointment  than  of  a  coltyrium.  If  it  is,  therefore,  found  in  obstinate 
cases  of  chronic  granulations  or  chronic  ophthalmia  that  the 
various  collyria  are  doing  but  little  good,  an  ointment  must  be 
substituted  for  them,  containing  sulphate  of  copper,  nitrate  of 
silver,  or  acetate  of  lead.  The  strength  of  the  ointment  must 
vary  with  the  severity  of  the  case,  but  as  a  rule  it  is  best  to 
employ  it  rather  weak  at  first,  for  fear  of  setting  up  too  much 
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irritation.     The  following  proportions  will  be  found  most  generally 
useful:   1.  Cupai  sulph.  gr.  j — iv  ad  Sj  axung.    2.  Argent  nitrat. 
gr.  68 — iij  ad  |j.     8.  rlumb.  acet.  gr.  iv — xij  ad  Sj.     The  glycerine 
plasma  may  be  substituted  for  the  lard.    A  small  portion  (about 
the  size  of  a  split  pea)  of  the  ointment  should  be  placed  with  a 
probe  or  the  end  of  a  quill  on  the  inner  side  of  the  lower  lid ;  the 
eve  is  then  to  be  closed  and  the  lids  rubbed  over  the  globe,  so  that 
the  ointment  may  come  in  contact  with  the  whole  conjunctival 
surface.     Great  care  must  be  taken  never  to  order  any  preparation 
of  the  salts  of  lead  if  there  is  any  abrasion  of  the  epithelium  of 
the  cornea  or  any  ulcer  of  the  latter,  as  it  will  produce  an  indelible 
lead  stain.      Hairion*  strongly  recommends  the  use  of  tannin  in 
cases  of  chronic  ophthalmia,  etc.  etc.     He  employs  it  in  two  forms, 
as  a  coUyrium  and  as  a  mucilage.     The  former  contains  about  12 
grs.  of  tannin  to  3j  of  distilled  water,  and  is  chiefly  indicated  in 
cases  of  catarrhal  ophthalmia.     The  mucilage  is  much  stronger 
and   is  employed   in  chronic  granulations,  chronic   ophthalmia, 
panuus,  etc.    it  is  to  be  prepared  in  the  following  manner:   One 
jiart  of  tannin  is  to  be  dissolved  in  four  parts  of  water  and  this 
solution  strained  through  fine  muslin,  then  two  parts  of  gum 
arabic  are  added  and  the  whole  carefully  mixed  and  worked  up 
into  mucilage.    A  small  quantity  is  to  be  applied  with  a  fine 
camel's  hair  brush  to  the  conjunctiva  of  the  lower  lid.     In  chronic 
granulations,  etc.,  and  chronic  ophthalmia  much  benefit  is  often 
derived  from  the  application  of  astringents  and  caustics  to  the 
external  surface  of  the  lids.     Thus  a  solution  of  nitrate  of  silver 
(gr.  iv — viij  ad  3j)  may  be  painted  over  the  external  surface  of  the 
upper  lid,  or  a  compress  of  lint  dipped  in  it  and  laid  over  the 
closed  lids.     Care  must,  however,  be  taken  that  the  solution  is  not 
too  strong  or  repeated  too  often,  otherwise  it  may  easily  stain  the 
skin.     Compresses  soaked  in  either  of  the  following  lotions  and 
laid  over  the  closed  lids  will  also  be  found  very  beneficial;     1. 
Liq.  plumb,  diacet.  3j;  aq-  dest.  3iv.     2.  Liq.  plumb,  diacet.  5j; 
boracis  9ij;  aq.  amygdal.  amar.  (Prussian  PharmacojKeia)  3ss;  aq. 
dest.  5vj.     These  compresses  are  to  be  changed  every  3 — 4  minutes 
and  continued  for  20 — 30  minutes,  this  being  repeated  two  or  three 
times  daily.     In  some  cases,  the  acetate  of  lead  should  be  rubbed 
in  (finely  powdered)  between  the  granulations.     This  treatment, 
which  was  first  adopted  by  Buys,^  has  been  practised  with  great 
success,  especially  in  Belgium.     I  have  employed  it  with  much 
benefit  in  those  cases  in  which,  together  with  but  a  slight  secre- 
tion and  lachrymation,  the  granulations  are  prominent  and  fleshy, 
being  arranged  in  rows,  with  deep  furrows  or  chinks  between 
them.     Finely  powdered  acetate  of  lead  should  be  freely  rubbed 
into  these  furrows  until  they  are  quite  filled  up.     The  eftect  of 
this  is,  so  to  speak,  to  choke  the  granulations,  their  vitality  is 
impaired,  and  they  gradually  dwindle  down  in  size  and  disappear. 

»  French  Translation  of  Mackenzie,  I,  p.  753. 
French  Translation  of  Mackenzie's  Treatise,  1,  748. 


78 


DISEASES    OF    THE    COKJUNCTIVA, 


After  the  application^  thecfrnjiinctiva  looks  marbled  or  tattooe<i  of 
a  red  and  whit<?  color,  the  chinks  are  filled  upland  it  &oon  becomes 
nmooth  and  even.  An  iinf>ortant  fact  in  connection  with  this 
treatment  i&,  t}jat  the  diBcharge  is  now  no  longer  contagions;  at 
least  in  Belgium  it  is  ulways  considered,  when  the  acetate  of  lejid 
ha«  been  rubbed  in,  that  the  patients  may  go  with  impunity 
amongst  healthy  persons;  so  that  soldiers  affected  w*ith  granular 
lidtt  need  no  longer  be  confined  and  separated  from  the  others,  but 
njay,  if  they  are  able,  resume  their  duties  wnthout  danger  of 
Hjircading  the  disease.  The  acetate  of  lead  is  best  applied  in  the 
following  n»anner:  The  eyelids  liaving  been  thoroughly  everted 
and  the  retro4arsal  fold  brought  w^ell  into  view,  a  small  portion  of 
very  finely  pow^dercd  acetate  of  load  is  then  taken  up  in  a  small 
curette  and  dusted  over  the  gmnulations,  being  well  rubbetl  into 
the  cliinks  so  us  to  till  them  up.  The  watery  dii^ebarge  frt>m  the 
conjuntrtiva  changes  the  ]>owder  into  a  thin  ]ila8nia,  which  runs 
through  and  fills  up  the  furrowR  between  tlie  granulations.  When 
it  has  been  applied  to  every  j>ortion  of  the  granular  conjunctiva,  a 
small  stream  of  cold  water,  either  from  a  sponge  or  an  India-rubber 
ball  syringe,  fihould  Iw  made  to  play  ufkon  the  conjunctiva,  in 
order  to  wash  away  any  Buperfluous  quantity  of  the  po%vder, 
which  conies  away  in  Hnmll  white  flakes.  Both  eyelids  may  be 
everted  at  tlie  same  time,  so  im  to  fold  over  and  protect  the  cornea, 
the  ix»wder  Ix^ing  rubbed  over  both  eyelids,  and  the  stream  of 
water  ap]>lied  before  they  are  replaced.  But  if  the  simultaneous 
oversion  of  both  lids  18  difficoU,  or  the  patient  very  restless  and 
unruly,  it  is  better  to  evert  one  lid  at  a  time.  It  is  best  to  cora- 
menco  with  the  lower  lid,  for  if  the  lead  be  applied  first  to  the 
ujaier,  the  lower  becomes  reddened  and  bathetl  in  teai-s,  so  that  it 
will  not  urdy  be  difticult  to  see  the  chinke,  but  the  powder  will  be 
readily  wh^IkmI  away  by  the  tears,  whereas  the  conjunctiva  of  the 
upper  lid,  from  its  gi'cater  expanse,  can  be  more  readily  dried,  and 
the  tea  1*9  are  lience  of  less  inconvenience. 

Directly  at*ter  the  api^Hcation,  there  is  an  increased  flow^  of  tears, 
the  CKiular  conjunctiva  becomes  injected,  and  this  is  accomi>anied 
i>erha[*«  by  consideral>le  irritation,  hwvt,  and  smarting  in  the  eye, 
but  these  «ym{»toni8  will  soon  yield  to  the  application  of  cold  com- 
pre^HCH.  In  about  half  an  hour,  the  lids  should  be  everted  and  the 
;  citi  I  again  Avashed  by  a  stream  of  water,  in  ortler  that  any 

It'll  r  the  lead  nmy  be  removed.     The  conjunctiva  will  now 

be  more  smooth  and  even,  the  chinks  betw-eeu  the  granulations 
being  filled  up  and  oblitenited  by  the  jHJwder.     If  the  application 


has  n 
pear 


>eon  iiisuflicient  or  too  sujierficial,  the  granulations  will  reap- 
after  a  time  and  incre4ise  ni  mte  and  pmminence,  rendering  a 
fivsh  ai»plication  of  tlie  nniiedy  necessary.  If  the  acetate  of  lead  i^s 
caivfully  applied  and  tlie  .surplus  well  w^ashcil  away,  I  cannot  say 
that  I  have  ever  seen  any  disadvantage  arise  from  its  employment, 
I  nor  bavo  I  tbuud  that  it  roughens  the  lids  and  thus  irritates  the 
surface  of  the  cornea.  The  be«t  mode  of  applying  the  solution  of 
the  acetjite  of  lead  is  to  evert  the  lids,  and  after  drying  the  con- 
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junctiva  with  a  piece  of  linen,  to  apply  it  with  a  small  hrush  to  the 
granalations,  this  being  neutralized  after  a  few  seconds  with  tepid 
water.  The  strength  of  the  solution  should  vary  from  6  to  10  or 
20  grains  to  the  ounce,  according  to  the  condition  of  the  conjunc- 
tiva, and  it  should  be  applied  every  dajr  or  every  other  day. 

I  most  strongly  object  to  the  application  of  undiluted  liquor 
potassee  to  the  granulations,  as  this  not  only  more  or  less  destroys 
the  stroma  of  the  conjunctiva,  but  gives  rise  to  very  considerable 
cicatrices,  leading  to  entropion,  etc. 

Should  any  ulcers  of  the  cornea  exist,  the  treatment  of  the  con- 
junctivitis by  caustics  must  be  continued,  but  atropine  should  be 
applied  in  the  intervals.  The  application  of  a  firm  compress  band- 
age often  acts  very  advantageously  in  checking  the  growth  of  the 
Srannlations,  and  hastening  their  absorption  ;  but  other  local  reme- 
ies  must  be  at  the  same  time  applied.  It  has  even  been  suggested 
to  keep  up  a  considerable  degree  of  compression  by  ivory  plates  ad- 
justed to  the  lids.^ 

The  treatment  of  the  pannus  must  vary  according  to  its  cause, 
its  degree,  and  length  of  existence.  If  it  be  dependent  upon  the 
friction  of  inverted  lashes,  prominent  granulations  or  papillae,  or 
upon  entropion,  these  affections  must  be  treated,  and  when  they  are 
cured,  the  pannus  will  soon  disappear.  But  if  the  granular  lids  and 
the  pannus  have  become  very  chronic,  they  may  set  an  obstinate 
defiance  to  the  most  varied  treatment.  Caustics  and  stimulant 
applications  of  every  kind  may  be  tried,  and  yet  the  disease  prove 
intractable.  In  some  cases,  in  which  the  pannus  was  not  too  dense 
and  vascular,  I  have  found  considerable  benefit  from  a  collyrium 
composed  of  1  part  of  oil  of  turpentine  to  2  or  4  parts  of  olive  oil. 
A  drop  of  it  should  be  applied  once  or  twice  daily  to  the  inside  of 
the  lid.  This  collyrium  was,  I  believe,  first  recommended  by 
Donders.  If,  on  the  disappearance  of  the  pannus,  we  find  the  cur- 
vature of  the  coniea  considerably  altered,  or  a  central  opacity 
remaining,  it  may  be  necessary  to  make  an  artificial  pupil  either  bv 
an  iridectomy  or  an  iridodesis.  If  the  palpebral  aperture  is  much 
shortened,  and  the  eyelids  thus  press  on  the  eyeball,  the  outer  can- 
thus  should  be  divided  with  a  pair  of  scissors,  so  as  to  widen  the 
opening  of  the  lids  and  relieve  the  pressure.  (Vide  operation  of 
Canthoplasty.) 

Von  Graefe*  has  found  great  benefit  from  chlorine  water  in  cases 
of  even  severe  complete  pannus.  He  especially  mentions  two  cases 
in  which  the  pannus  was  so  advanced  that  the  patients  could  only 
distinguish  light  from  diark,  and  were  quite  unable  to  count  fingers. 
In  both,  not  only  had  various  caustics,  such  as  nitrate  of  silver, 
sulphate  of  copper,  acetate  of  lead,  been  applied  for  many  months 
witnout  avail,  but  syndectomy  had  been  performed,  and  in  one  in- 
oculation, without  any  beneficial  result.     After  using  the  chlorine 

«  Vide  Dr.  Stokes's  paper  on  this  subject.     "Dub.  Quart.  Journal  Med.  Scl." 
xli.  88. 
<  **A.  f.  0.,''x.  2,  198. 
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water  for  .nix  or  eight  weeks,  they  were  both  bo  much  improved  M 
to  Ik»  able  to  tiiul  their  way  about  tolerably  wclL     In  other,  lesj«{ 
Revere,  eapeii  of  Tiannus,  he  has  also  experioDeed  much  bonetit  from^ 
itH  UBe.     The  chk^rine  water  is  either  to  be  uwcd  as  a  colly  ri urn  aiul 
dro|n»ed  into  the  eye  once  or  twiec  daily,  or  it  is  to  be  lightly 
brUHhe<l  over  the  everted  conjunctiva. 

For  very  inveterate  cases  uf  patnuis,  more  especially  if  it  only 
involves  n  portion  of  the  cornea,  Rj-ndectoniy  may  be  tried.  This 
0]H»ratioM,  which  was  iir-st  introduced  by  Dr.  Furnari,^  proves  nse- 
fid  in  cases  of  inveterate  pntnius,  in  which  a  portion  of  the  cornea 
is  clear,  so  that  it  would  n<>t  be  ^afe  to  pertbriu  inoeubition,  or, 
if  the  latter  is  for  some  reason  inapplicable  in  cases  of  eouiplete 

IumnuH,  The  ohject  of  the  operation  is  to  cut  oii*  the  eupjily  of 
dood  fmm  the  cornea  by  a  division  and  part  removal,  not  only  of 
the  <'onjunctival,  but  also  of  the  subconjunctival  vessels.  It  is  a 
less  danjirerons  and  trouhlesoine  ]>roceedinir  than  inoculation.  It 
iNUst,  however,  la-  also  admitted  that  it  is  not  always  successful^i 
the  chsi»s  improving  perlia[>s  somewhat  at  first,  and  then  a  relapse 
takes  place. 

Syndcetoniy  is  to  be  pertVn'uied  in  tlie  following  manner:  The 
patient  should  be  [ilaccd  thoroughly  under  the  influence  of  ehloro- 
tbruj,  as  the  o|H»rution  is  very  painful  and  |irotracted,  and  the  eye«, 
lidssliould  lie  ki'pt  apart  by  tljo  stop  speculum.     The  ojierator  then" 
poizes  with  a  pair  of  tbrceps  a  portion  of  the  conjunctiva  and  8ul> 
eonjunelival  tissue,  near  the  cornea,  so  as  to  fix  the  eve  steadily. 
He  next  with  a  pair  of  curved  scissors  makes  a  circular  incision 
ihmugh  the  conjunctiva,  all  round  the  cornea,  and  about  an  eighth 
of  an  inch  IVoni  tlie  edge  of  the  hitter,  and  parallel  to  it.     This  cir- 
cular bantl  is  then  dissected  ott*,  ami  excised  close  to  the  edge  of  tlioi 
cornea,  so  that  a  wide  ciixrle  of  conjunctiva  may  be  removed  nil 
round  the  cornea.     For  the  purjtose  of  moi*e  easily  rotating  the 
eye,  two  small  mrtions  of  conjunctiva  should  be  left  standing  ne^ir 
iho  corner  niUil  the  o[ienitioa  is  completely  finished,  when  they  are 
to  be  snipTHHl  otf,     A  circular  portion  of  the  sul>conjunctival  tissue, 
convsiKimling  to  the  wound  in  the  conjunctiva,  is  next  to  bo  re- 
itioviHi,  quite  ch>se  to  the  sclerotic,  so  as  to  bare  the  latter  com- 
pletely ;  if  small  |iortions  of  subconjunctival  tissue  remain  adhering 
to  it,  they  nmy  bi*  schiikhI  off  with  the  edge  of  a  cataract  or  iridec- 
fornv  knitk    Some  of  the  larger  vessels  u|)on  the  cornea  may  also^ 
be  i^ivided  near  its  tMge.     Ihv  Furnari  advises  that  the  expngedj 
nclcmtl^  rd  with  iiitmte  of  silver.     This  is^  hov 

ever, a  n  veiling, as  it  is  but  tot:)  likely  to  produced 

inflanuuation  in  uing  of  the  tj^derotic  and  conve4u     Cold  com- 

pn^ssi's  shoulil  U  a|  i'.ic^l  until  the  symptoms  of  inflaminiitorv  re- 
liction have  »ulwidtHl.  These  are,  as  h  rule,  but  Bioderate*  ami  the 
pliotophobiAi  {mill,  and  lachrymation  generally  disap{>ear  iti  about 

»  *»iU  ctle^**  1S«$,  No,  4,  etc, ;  ride  »l«o  an  Aittoto  wpam  Ibc  ftubjed 

by  Mr.   I-  ^<T*  i^^^*  Oph\h.  Hosp.  Itrporu,''  W.  tt,    llito  opermiinn  hu 

rrcet vcd  Tiiriuui»  uMiwt ;  al  one  time  li  wtft  Vttmtd  dreoncWon  of  tli«  oorufm.  It 
li  now  fcaemllx  called  etibtr  SpidtctOHij  er  Piilloaj. 
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48  or  60  hours.  It  is  wise  to  keep  the  patients  in  the  hospital  for 
a  few  days,  so  that,  if  severe  inflammatory  symptoms  should  super- 
vene, they  may  be  treated  at  once. 

In  those  cases  of  inveterate  pannus  in  which  the  latter  is  thick, 
very  vascular,  and  covers  the  whole  of  the  cornea,  and  in  which,  on 
account  of  the  cicatricial  changes  in  the  conjunctiva,  it  is  impossi- 
ble to  excite  sufficient  hyperseniia  and  swelling  of  the  conjunctiva 
for  the  absorption  of  the  granulations,  it  may  be  necessary  to  pro- 
duce a  purulent  inflammation  of  the  conjunctiva  by  the  inoculation 
of  pus,  m  order  that  the  granulations  may,  if  possible,  be  absorbed 
ana  the  cornea  cleared  during  the  progress  of  the  inflammation. 
This  proceeding,  which  was  first  advocated  by  Piringer,  has  long 
been  extensively  and  successfully  practised  in  Belgium,  where 
^nulations  are  verv  common  amongst  the  soldiers.  In  England 
It  has  also  been  very  largely  and  successfully  employed  at  the  Koyal 
London  Ophthalmic  Hospital,  Moorfields,  where  Mr.  Bader  first 
introduced  it.  I  have  seen  many  admirable  cures  produced  by  it, 
and  patients  restored  to  the  enjoyment  of  excellent  sight  (some 
being  able  to  read  No.  1.  of  Jager)  who  had  been  suffering  from  so 
dense  a  pannus  that  they  were  unable  even  to  count  fingers.  In 
manv  of  these  cases  most  other  remedies  had  been  tried  without 
avail.  The  chief  danger  is,  of  course,  that  the  purulent  inflamma- 
tion which  is  induced  should  be  so  severe  as  to  produce  suppura- 
tion of  the  cornea  and  loss  of  the  eye.  But  it  is  surprising  what  a 
degree  of  inflammation  a  very  vascular  and  completely  pannous 
cornea  will  bear  with  impunity,  and  be,  perhaps,  finally  restored  to 
almost  normal  transparency.  It  may  be  laid  down  as  a  rule,  that 
the  more  vascular  the  cornea,  the  less  danger  is  there  of  its  slough- 
ing, for  the  numerous  bloodvessels  on  its  surface  will  maintain  its 
vitality  during  the  purulent  inflammation.  Inoculation  is,  there- 
fore, much  less  safe  where  the  vascularity  of  the  cornea  is  but 
moderate,  and  is  inadmissible  if  a  portion  of  it  remains  transparent. 
Another  danger  of  inoculation  is,  that  the  matter,  instead  of  set- 
ting up  purulent  ophthalmia,  may  give  rise  to  diphtheritic  conjunc- 
tivitis. Happily  this  danger  is  but  very  slight  in  England,  but  we 
have  seen  that,  in  certain  parts  of  the  continent,  more  especially 
Berlin,  this  affection  is  but  of  too  common  occurrence,  and  that  the 
mild  forms  of  conjunctivitis  often  produce  the  most  virulent  form 
of  diphtheritic  ophthalmia.  For  this  reason,  it  is  there  hardly  safe 
to  inoculate  a  case  of  pannus  with  even  the  mildest  purulent  matter, 
for  we  have  no  guarantee  that  it  may  not  give  rise  to  diphtheritis. 
Von  Graefe  has  called  special  attention  to  this  fact,  and  has  been 
obliged,  in  consideration  of  so  great  a  risk,  to  abandon  almost 
entirely  the  employment  of  inoculation  in  the  treatment  of  pannus. 
In  England  the  occurrence  of  diphtheritis  is  extremely  rare,  and  I 
have  not  seen  a  single  case  of  inoculation  in  which  it  has  ensued. 

Many  surgeons  are  still  very  much  afraid  of  inoculation,  but  I 

think,  when  we  consider  how  utterly  hopeless  most  cases  of  severe 

chronic  pannus  are,  that  we  are  justified  in  strongly  recommending 

the  patient  to  run  some  slight  degree  of  risk  for  the  chance  of 

6 


DISEASES    OF    THE    CONJUNCTIVA. 

obtaiiniig  a  useful  amount  of  eight.  I  do  not,  therefore,  hesitate 
to  employ  it  in  cages  of  inveterate,  complete,  vascular  paniuis,  in 
which  the  other  reinedios  have  been  tried  without  avail,  for  in 
Bueh  we  innst  admit  that  it  is  our  last  rcBOurce,  and  that  no  uther 
chance  of  restoring  the  siglit  remains. 

Care  must,  liowever,  be  taken  in  the  choice  of  the  purulent  matter, 
and  in  regulating  its  strength  aecoixling  to  the  exigencies  of  the 
case.  The  more  dense  and  vascular  the  panuus,  the  stronger  may 
the  matter  be.  The  be^t  and  safest  is  that  obtained  from  the  eye^ 
of  an  infant  suftbring  tVmn  purulent  ophtliuhnia,  more  esitecially 
I  if  the  disease  is  in  its  decline,  and  no  atiection  of  tlie  cornea,  or 

only  a  very  slight  one,  exists.  Yellow  |>U3  is  more  active  and 
l>owerful  than  the  whitish  discharge,  as  is  also  that  taken  from 
the  eye  during  the  acute  stage  of  tlie  disease. 

Tlie  matter  from  an  eye  suHering  from  inoculation  is  stronger 
than  that  from  an  infant,  as  its  activity  apiveai-s  to  be  increased  by 
the  inoculation,  GonorriioDal  matter  is  far  too  strong  and  dan- 
gerous. Even  in  the  woi-st  cases,  I  prefer  the  whitish  discliarge 
from  an  infant.  Mr.  Lawsou,  who  has  had  very  great  exj»erience 
in  tliie  subject  of  inocuhitiou,  has  also  very  justly  pointed  out,* 
that  in  using  gonorrhfcal  matter  tliere  is  the  risk  of  its  being 
tainted  by  the  syphilitic  virus  through  a  chancre  perhaps  existing 
in  the  urethra. 

The  mode  of  inoculation  is  as  follows:  A  drop  of  pus  from  the 
eye  of  an  infant  attected  with  purulent  oplithalmia  is  to  be  placotl 
with  the  tip  of  the  finger  (or  a  camel's  hair  brush)  on  the  inside  of 
the  lower  eyelid,  and  left  there,  Witliin  24  lionrs  of  the  inocu- 
lation, the  eyelids  generally  begin  to  swell  and  become  a^deniatous, 
often  to  a  very  considerable  degree;  this  is  aeeonipanied  by  more 
or  less  irritability  of  the  eye,  photophobia,  and  laclirymation.  In 
the  course  of  three  or  four  days  all  the  symptoms  of  an  acute  puru- 
lent ophthalmia  set  in,  together  with  a  copious,  thick,  creamy 
discharge.  The  disease  mostly  runs  its  course  in  from  three  to 
four  wet*ks,  by  the  end  of  which  time  the  cornea  is  generally  much 
more  clear,  and  the  granulatiuns  diminished.  This  improvement, 
however,  continues  to  increase  for  many  weeks,  or  even  months. 
iS'o  treatment  is  to  be  adopted  for  checking  the  course  of  the  in- 
liammation.  After  the  second  or  third  day,  tlie  patient  may  ho 
permitted  to  wi[»e  away  the  discliarge  with  a  sponge  or  a  bit  of 
tiiun,  so  as  to  cleanse  tlie  eye.  But  however  severe  the  inflamma- 
tion may  be,  it  must  be  allowed  to  run  its  course  unchecked  by  the 
use  of  astringent  or  caustic  lotions. 

One  eye  should  be  inoculated  at  a  time,  the  other  being  carefully 
ringed  by  the  hermetic  collodion  compress.     This  must  be  more 

[  ^  t/udly  done  if  this  eye  is  sound.  Indeed,  in  ijuch  case  it  may 
lu:  ii  (jiH  sfiou  wl»et]ier  t)io  di  '  ^  ye  shouhl  be  inoculated  at  all, 

fi-r  Icar  that,  tljrougb  any  uoe  or  carelessness,  the  healthy 

oye  shouUl  b^*ome  att'ected.     In  deciding  this  point,  we  must  be 

t  '^Koy.  Loud.  OpUllj,  Hosp.  Report*,"  iv,  p.  183. 
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chiefly  guided  by  individual  considerations.  The  compress  sliould 
be  removed  every  day,  in  order  that  the  eye  may  be  washed  and 
cleansed,  during  which  process,  of  course,  the  greatest  care  must 
be  taken  that  no  matter  gets  into  it. 

A  very  interesting  and  important  fact  has  been  pointed  out  by 
Mr.  Lawson,^  viz.,  that  a  preliminary  syndectomy  apfiears  to  render 
the  inoculation  a  safer  proceeding,  for,  the  conjunctiva  and  subcon- 
junctival tissue  having  been  removed  from  around  the  cornea,  the 
intensity  of  the  inflammation  at  this  point  is  greatly  diminished, 
and  the  cortiea  less  apt  to  suflfer.  In  cases,  therefore,  in  which  the 
paunus  is  not  very  vascular,  or  does  not  involve  the  whole  of  the 
eoniea,  and  where,  therefore,  inoculation  might  prove  dangerous, 
it  would  be  advisable  to  precede  it  by  a  syndectomy,  and  then, 
when  the  eye  has  quite  i-ecovered  from  this,  to  employ  inoculation. 


8.— PHLYCTENULAR  OPHTHALMIA. 

The  disease  is  generally  ushered  in  by  a  feeling  of  heat  and  itch- 
ing in  the  eyelids,  and  a  watery  and  irritable  condition  of  the  eye. 
These  symptoms  of  irritation  increase  until  there  may  be  a  very 
considerable  amount  of  photophobia,  lachrymation,  and  pain  in  ani 
around  the  eye  (ciliary  neuralgia).  The  latter,  however,  is  never 
so  severe  when  the  phlyctenule  are  confined  to  the  conjunctiva,  as 
when  they  also  invade  the  cornea.  There  is  also  more  or  less  con- 
junctival and  subconjunctival  injection,  the  degree  and  extent  of 
which  vary  with  the  intensity  and  extent  of  the  disease.  Some- 
times the  injection  is  only  partial  and  confined  to  a  certain  portion 
of  the  ocular  conjunctiva.  We  then  notice  a  triangular,  fan-like 
bundle  of  conjunctival  vessels,  extending  from  the  retro-tarsal  region 
towards  the  edge  of  the  cornea.  The  ^e  of  the  trian^e  is  turned 
towards  the  palpebrse,  and  the  apex  is  at  the  cornea.  Beneath  the 
conjunctival  injection  is  observed  a  corresponding  rosy  zone  of  sub-^ 
conjunctival  vessels.  At  this  spot  there  is  also  generally  a  slight 
(Edematous  swelling  of  the  conjunctiva  (serous  ehemosis).  At  the- 
apex  of  the  triangle  of  vessels,  one  or  more  small  herpetic  vesicles^ 
or  pustules  make  their  appearance,  which  are  semi-transjmrent,  or 
-of  a  yellowish-white  color,  and  about  the  size  of  a  small  millet  seed. 
They  are  especially  apt  to  occur  at  the  outer  side  of  the  cornea,  and 
are  oiten  symmetrical,  being  formed  at  the  outer  side  of  each  eye. 
The  epithelium  which  covera  the  phlyctenula  is  soon  shed,  leaving 
a  small  excoriation  or  ulcer,  which  gradually  dwindles  down  and 
becomes  completely  absorbed.  In  other  cases,  the  ulcer  increases 
somewhat  in  size  and  depth,  and  its  contents  become  yellow  and 
opaque;  but  after  a  time  it  is  covered  again  by  epithelium,  and  its 
contents  then  gradually  undergo  absorption.  With  the  appearance 
of  the  phlyctenula,  the  symptoms  of  irritation  generally  diminish,, 
especially  when  the  epithelium  is  shed  and  the  contents  of  the  vesi- 

«  "Roy.  Load.  Ophth.  Hosp.  Reports,"  Iv.  p.  185. 
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cle  escape.  Ab  the  latter  is  being  absorbed  the  vascularity  decreases, 
hut  at  the  same  time  the  conjunctiva  may  become  somewhat  swol- 
len, cBpeeially  in  the  retro-tarsal  region,  and  this  is  accompanied  by 
a  muco-puruleiit  discharge;  so  that  we  have  in  fact  a  combination 
of  catarrhal  and  phlyctenular  ophthalmia.  The  affection  may,  how- 
ever, have  this  mixed  character  from  the  outset. 

If  the  phlyctenul^e  are  not  confined  to  one  portion  of  the  ocular 
conjunctiva,  hut  are  scattered  about  on  various  parts  of  it,  in  |»er- 
haps  considerable  nutubei'^i,  the  vascularity  is  ditluse  and  well- 
marked.  The  symptoms  of  irritation  are  more  ]>ronouneed,  and 
the  ciliary  neuralgia,  lachryniation,  and  pliotophobia  greater.  The 
latter,  indeed,  is  sometinies  excessive  in  phlyctenular  ophthalmia, 
more  espeeially  in  scrofulous  children,  and  is  often  quite  dispropor- 
tionate to  the  amount  of  the  vesicles.  The  phlyctenulie  frequently 
form  at  the  edge  of  the  cornea,  surrounding  it  like  a  row  of  beads, 
or  they  occur  at  the  limbusconjuiictivje,  lying  partly  on  the  cornea 
and  partly  on  the  conjunctiva.  Very  often  tlie  anection  appears  \ 
simultaneously  on  the  conjunctiva  and  the  cornea*  The  pustules 
sometimes  increase  considemhly  in  size  and  depth,  the  inflamma- 
tion extending  to  the  subconjuuctival  tissue  (episcleritis),  and  even 
jierhaps  to  the  superficial  layers  of  the  sclerotic.  The  correspond- 
ing portion  of  the  conjunctiva  and  subconjutictival  tissue  are  then 
often  very  vascular,  and  considerably  thicke!»ed  and  swollen,  so ' 
that  the  pustules  appear  situated  upon  a  prominent  base.  The 
vascularity  (especially  of  the  Hubconjunctival  tissue)  is  nf  a  pecu- 
liar dusky,  bluish-red  tinge,  wdnch  is  very  easily  recognized.  This 
form  is  extremely  protracted  and  very  prone  to  relapses,  so  that 
many  months  may  j»ass  before  it  is  cured.  When  the  pustules  are 
very  numerous,  it  has  been  termed  pannus  herpeticus. 

The  pro(f7}0$is  of  phlyctenular  oplithahnia  is  generally  very  favor- 
able, especially  if  the  case  is  seen  early;  if  the  phlyctenular  are  few 
in  nuniber  and  limited  to  one  portion  of  the  conjunctiva;  if  the 
cornea  is  not  a  fleeted,  and  there  is  no  episcleritis.  In  favorable 
cases,  tlie  disease  generally  runs  its  course  in  from  ten  to  fifteen 
days,  and  disappears  without  leaving  any  trace  behind  it,  Very 
mild  cases,  in  wdiich  only  one  or  two  small  phlyctenulie  form  near 
the  edge  of  the  cornea  without  mueli  irritability  or  vascularity  of 
the  eve,  may  even  be  cured  in  tive  or  six  days,  simply  by  a  few 
insufflations  of  calomel,  without  any  other  treatment  whatever. 
The  cliief  source  of  trouble  and  annoyance  is  the  s^reat  tendency  to 
relapses.  PerhaiTS  just  as  the  disease  seems  to  be  all  but  cured,  fresh 
symptoms  of  irritation  supervene,  and  a  new  eroji  of  phlvctenulie 
uppenr.  If  the  disease  then  becomes  complicated  with  episcleritis, 
ite  coui-se  may  be  very  obstinate  and  protracted. 

Phlyctenular  ophthalmia  occurs  by  far  most  frequently  amongst 
ehildren,  especially  those  of  a  feeble,  scrofulous  habit,  and  oi*  a 
highly  nervous  excitable  temperament,  Stellwag  is  of  opinion  that 
local  irritants  acting  upon  the  ciliary  nerves  may  give  rise  to  it; 
SB,  for  instance,  the  premature  and  excessive  use  of  strong  astringent 
collyria  in  some  ophthalmiie,  w^hilst  the  irritability  ot   the  eye  is 
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still  very  great.  The  irritation  may  also  be  propagated  from  other 
branches  of  the  fifth  to  the  ciliary  nerves,  as  in  cases  of  eczema, 
impetigo  of  the  cheek,  the  mucous  membrane  of  the  nose,  etc. 
Indeed,  he  thinks  that  the  disease  is  of  an  herpetic  nature,  and 
hence  terms  it  "  herpes  conjunctivae."  Some  of  its  varieties  do  not, 
however,  bear  any  resemblance  to  herpes  in  their  cpurse. 

The  treatment  must  be  especially  directed  to  the  following  points : 
to  diminish  the  irritability  of  the  eye,  to  prevent  any  graver  com- 
plications, to  hasten  the  absorption  of  the  phlyctenulse,  to  prevent  if 
possible  the  occurrence  of  a  relapse,  and  to  improve  and  strengthen 
the  patient's  general  health. 

If  the  photophobia  is  very  considerable,  a  compress  of  charpie 
should  be  applied  to  the  eye.  This  will  prevent  the  constant  fric- 
tion of  the  lids  against  the  eyeball,  which  greatly  increases  the 
irritability,  and  impedes  the  regeneration  of  the  epithelial  layer 
over  the  vesicle  or  ulcer.  This  point  should  be  more  especially 
attended  to  if  the  phlyctenute  occur  on  the  cornea,  for  then,  as 
we  shall  see  hereafter,  if  their  epithelial  covering  is  shed,  the 
denuded  nerve  fibres  of  the  cornea  are  exposed,  and  this  frequently 
gives  rise  to  great  irritability  of  the  eye,  and  the  most  intense  pho- 
tophobia, these  symptoms  often  rapidly  disappearing  as  soon  as  the 
phiyctenulflB  are  a^ain  covered  by  epithelium.  In  children  the 
compress  is  especially  useful,  for  it  prevents  their  constantly  rub- 
bing the  eyes  with  their  hands,  which  greatly  aggravates  the  irri- 
tability. Moreover,  the  compress  diminishes  the  lachrymation, 
soaks  up  the  tears,  and  thus  prevents  their  flowing  over  the  cheek, 
which  often  gives  rise  to  excoriations  and  eczema  of  the  lower 
eyelid  and  cheek.  The  compress  should  be  changed  every  four  or 
five  hours,  the  eye  washed  with  lukewarm  water,  and  the  crusts 
removed  from  the  edges  of  the  lids.  If  the  latter  are  excoriated, 
a  little  simple  cerate  or  weak  nitrate  of  mercury  ointment  should 
be  applied  to  them.  The  same  remedies  are  to  be  applied  to  the 
nostrils  if  they  are  excoriated,  or  a  small  dossil  of  lint  soaked  in 
olive  oil  should  be  inserted  into  them.  If  there  is  much  thick  dis- 
charge from  the  nose,  the  inside  of  the  nostril  should  be  lightly 
touched  with  a  finely  pointed  crayon  of  nitrate  of  silver.  Lie- 
breich*  strongly  recommends  the  "  Eau  de  Labarraque"  (a  solution 
of  soda  impregnated  with  chlorine  gas)  for  this  purpose.  If  the 
lower  lid  and  cheek  are  much  excoriated  and  eczematous,  a  little 
violet  powder  should  be  dusted  over  the  sores,  or  we  may  use  the 
following  powder:  Zinc.  oxid.  9j — ij,  Pulv.  aniyl.  3ij.  The  follow- 
ing lotions  will  also  be  found  very  serviceable:  Plumb,  acetat.  gr. 
X,  Glycer.  5ij — Sss,  Aq.  destill.  3vj,  to  be  applied  three  or  four 
times  daily.  Instead  of  the  acetate  of  lead,  borax  (3ij)  may  be 
employed.  Atropine  drops  must  be  applied  three  or  four  times  a 
day,  but  if  they  are  found  rather  to  increase  than  allay  the  irri- 
tability of  the  eye,  a  belladonna  collyrium  (Ext.  bellad.  5ss  ad  aq. 
destill.  Sij)  must"  be  substituted  for  them.     The  compound  bella- 

«  "Klin.  Monatebl./'  1864,  p.  393. 
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donna  ointment  should  be  rubbed  over  tbe  corresponding  half  ot 
the  forehead  three  or  four  times  daily,  until  a  slight  papular  era 
tion  is  produced.    "Wlieu  tbe  symptoms  of  irritation  have  subsideil, 
we  nmst  have  recourse  to  the  insntflatioii  of  calomel,  and  the  appli- 
cation of  the  red  precipitate  ointment,  two  remedies  which  may 
be  regarded  as  specifies  for  phlyctenular  ophthaloiia.     Indeed  the      I 
calomel  often  acts  as  a  charm,  frequently  causing  a  well-marked 
phlyctenula,  together  wltli  tbe  accompaiiyiug  vascularity,  to  dif>- 
appear  completely  in  the  course  of  two  or  three  days.     It  should      | 
not  he  applied  whilst  there  is  much  vascularity,  photophobia,  or      [ 
Inch rj'iiiat ion,  as  it  is  apt  to  prove  too  irritating,  but  when  these 
symptoms  have  subsided,  it  should  be  tried  in  very  small  quantity      ^ 
at  first,  so  that  we  may  feel  our  way.     Its  bejiefieial  etittct  appears      , 
to  be  chemical,  and  not  that  of  a  simple  mechanical  irritant,  for 
exf>eriments  made  with  otlier  tinely  jH^wdei'ed  substances  (sugar, 
magnesia,  etc.),  proved  inetteetual.     It  is  snpfiosed  to  act  on  the     , 
Meibomian  glands  or  on  tlie  epithelial  cells  of  the  conjunctiva*. J 
Donders  has  found  that  after  its  use  some  of  the  smaller  conjuno*T 
tival  vessels  appear  to  become  obliterated. 

The  calomel  should  be  finely  powtlercd  and  perfectly  dry,  so  that 
it  does  not  form  clots  on  tbe  conjunctiva  or  cornea,  for  these  would 
art  as  mecbanieal  irritants.     It  should  he  applied  with  a   sma 
earners  hair  brush,  held  lightly  between  tlie  Ibretinger  and  thumb 
and  a  slight  quick  fillip  with  the  middle  finger  will  readily  jerl 
some  of  the  powder  into  tbe  eye.     Care  should  be  taken  not  todu^t 
in  too  much,  more  especially  at  fii*st,  otherwise  it  may  produce  a 
good  deal  of  irritation.     It  should  l»e  applied  every  day  or  every 
tjtherday,  according  to  the  rtMjuirements  of  the  ease,  hut  if  the  lids 
become  much  gummed  together  in  tlie  evening,  it  should  be  em- 
ployed less  frequently.     It  is  an  excellent  remedy  to  jirevent  re- 
lapses, and  shouhl,  theretbre,  be  continued  for  eight  or  ten  days 
after  the  disease  is  cured.     I  am  in  tbe  habit  of  directing  the  pa- jJ 
tients  to  reapply  it  at  once,  if  they  experience  any  renewed  irrita«9| 
tioo  in  the  eye,  for  its  timely  use  will  generally  succeed  in  cutting    " 
short  a  renewed  attack  of  the  disense. 

In  children,  it  is  often  very  difficult  to  apply  any  remedy  to  the 
eye,  on  account  of  their  great  restlessness,  or  tlie  intense  spasm  o£^ 
tlie  eyelids.     In  such  cases,  the  head  of  the  patient  should  be  placejjH 
l)etween  the  knees  of  the  surgeoti,  who  is  to  be  seated  ;  in  this  way^l 
it  can  be  firmly  and  steadily  fixed;  an  assistant  seated  on  a  chair     . 
opposite  phoiild  hold  the  cluld  sarms  and  legs.     The  surgeon  should^! 
then  open  the  eyelids  with  DeRnarres'  broad  silver  elevator,  whic^^ 
will  enable  him  to  obtain  a  thorough  view  of  the  eyeball,  and  to 
apply  any  reme<ly.     By  adopting  this  plan  much  time  and  trouble 
will  be  saved,  and  tbe  eye  less  irritated  than  by  repeated  ineffectual 
attempts  to  examine  it,  I 

The  red  precipitate  ointment  is  also  an  excellent  remedy.     Al-     ' 
though  it  has  long  been  em|»loyed  in  ophthahnic  practice,  we  are 
indebted  to  Pagenstecher  for  the  more  accurate  indications  as  to 
its  use,  and  for  showing  the  advantage  of  employing  it  in  consider* 
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ably  Btron^r  doses  than  was  formerly  done.  He  has  more  lately 
eubetitut^d  the  yellow  amorphous  oxide  of  mercury  for  the  red 
oxide,  which  is  in  the  finest  possible  state  of  division,  and,  being 
entirely  free  from  any  crystalline  form,  does  not  adhere  by  any  fine 
points  to  the  conjunctiva,*  He  uses  an  ointment  of  very  consider- 
able strength,  viz.,  half  a  drachm  or  one  drachm  of  the  yellow 
oxide  of  mercury,  to  an  ounce  of  lard.*  I  have  generally  found 
that  a  much  weaker  ointment  (gr.  x. — xxiv  to  the  ounce)  was 
equally  beneficial,  and  caused  less  irritation.  It  should  be  applied 
once  a  day  with  a  small  brush  to  the  inside  of  the  eyelids,  which, 
on  being  closed,  will  sweep  off*  the  ointment  from  the  brush.  After 
a  few  minutes  it  should  be  wiped  oft*  from  the  lids  (between  which 
it  becomes  exuded)  with  a  piece  of  fine  linen.  The  ointment  is 
especially  indicated  when  the  symptoms  of  severe  irritation  have 
subsided,  but  it  may  even  be  applied  with  advantage  in  the  acute 
stage,  if  care  be  taken  to  remove  it  completely  from  the  conjunc- 
tival sac.  It  is  also  of  great  benefit  in  checking  the  tendency  to 
relapses. 

In  cases  in  which  the  phlyctenular  ophthalmia  is  accompanied 
by  much  swelling  of  the  conjunctiva  and  symptoms  of  catarrhal  con- 
junctivitis. Von  Qraefe  has  found  much  benefit  from  chlorine  water, 
as  it  diminishes  the  catarrhal  symptoms,  especially  the  swelling, 
without  setting  up  too  considerable  a  degree  of  irritation,  which  is 
the  chief  danger  in  employing  the  nitrate  of  silver  or  any  strong 
astringents  in  these  cases.  It  is  also  indicated  in  the  prominent 
ulcers,  accompanied  by  episcleritis,  as  it  considerably  hastens  the 
formation  of  the  epithelial  covering  over  the  ulcer.  Some  touch 
the  latter  with  the  point  of  a  crayon  of  nitrate  of  silver,  but  this  is 
not  always  free  from  risk,  especially  when  the  ulcer  is  situated 
near  the  cornea,  and  the  chlorine  water  appears  to  act  more  bene- 
ficially. 

It  is  not  advisable  to  apply  blisters  to  the  temple,  as  the  skin  is 
often  extremely  irritable,  and  there  is  frequently  a  great  tendency 
to  eczema.  Great  attention  should  be  paid  to  the  constitutional 
treatment  of  the  patient.  He  should  be  placed  upon  a  nutritious 
and  wholesome  diet,  and  be  allowed  as  much  exercise  in  the  open 
air  as  possible.  Cleanliness  should  be  strictly  attended  to,  and  cold 
bathing  insisted  upon  if  the  patient  is  not  too  weak.  Nothing  is 
so  injurious  as  to  confine  him  in  the  dark  on  account  of  the  pno- 
tophobia,  for  in  this  way  the  eye  will  become  so  sensitive  that  no 
light  will  be  borne.  Children  are  especially  prone  to  seek  the  dark, 
burying  their  heads  in  their  mother  s  lap,  or  in  a  sofa  or  bed  in  the 
comer  of  the  room,  and  only  the  strictest  injunctions  will  make 
them  face  the  light.  They  should  be  gradually  accustomed  to  it, 
their  eyes  being  j»erhaps  protected  by  a  shade,  or  a  pair  of  blue 
The  compress  bandage  should  only  be  applied  if  the  pho- 


«  "  Naasauer  Corresp.  Bl.,''  No.  10,  1858. 

•  An  interesting  and  valuable  paper,  Dr.  Pagcnstecber,  on  the  use  of  this  oint- 
ment, will  be  found  in  the  **  Ophthalmic  Review,*'  vol.  ii.  115  [and  in  the  **Amer. 
Joum.  of  Med.  8ci.,"  Oct.  1865,  pp.  507  and  550]. 
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tophobia  and  kchrymatioti  are  very  intense,  and  should  be  left  oft 
wlien  these  symptoms  of  irritation  have  diminished. 

The  use  of  small  doses  of  tartar  emetic  as  a  sedative  is  often  foun 
benelieial,  more  especially  if  there  m  much  photophobia,  the  lattei 
being  frequently  very  soon  relieved  by  the  administration  of  10 — !" 
drops  of  ant imonial  wine  given  3 — 4  times  daily.  But  care  shoul 
Ije  taken  nojt  to  continue"  this  remedy  too  long,  so  as  to  debilitate 
and  weaken  the  patient,  and  it  should  not  be  pereisted  in  if  no  im- 
provement takes  place  in  the  coui^e  of  4 — 5  days.  The  bowels  should 
be  kept  well  recculated,  and  an  occasional  purge  of  rhubarb  and 
jalap,  or  calornelf  and  jakip,  should  be  given,  particularly  in  ehil 
dren.  If  the  children  are  very  irritable,  and  there  is  much  pai 
sedatives  should  be  prescribed,  c*  ^.,  small  doses  of  hyoscyamm 
conium,  or  morphia. 

Tonics,  more  especially  quinine^  are  of  great  benefit.     This  ma;^ 
be  given  in  combination  witli  steel,  or  also  with  cod-liver  oil.     lu 
infants  and  young  children  the  liquor  cinchonie  or  the  vinum  ferri 
should  be  administered. 

The  f photophobia  often  proves  very  obstinate  and  intractable,  but 
as  a  rule  less  so  than  wlien  the  cornea  is  also  implicated.     This 
spasm  of  the  lids  (blepharospasm)  is  a  reflex  neurosis,  due  to  an 
irritation  of  the  nerves  of  the  conjunctiva  and  cornea,  whicli  pi 
duces  hypera^stliesia  of  the  orbicularis  muscle  {vide  blepharospasm] 
The  photopliobia  dei>endent  upon  exposure  of  the  denuded  ne; 
fibres  of  tlio  cornea,  should,  as  has  been  recommended  above, 
ti*eated  by  the  application  of  a  compmss.     As  the  health  of  the 

fiatient  improves,  and  he  becomes  more  and  more  accustomed  to  t 
ight,  the  photophobia  will  generall}^  disappear.     In  children  it  ma; 
Ijc  very  advantageous  to  employ  a  remedy  which  I  first  saw  ve 
successful  in  Von   Graefe's   hands,  viz.,  the  dii>ping  their  hea 
under  water,  as  this  breaks  the  circuit  of  ix^flex  action  by  the  i 
tense  fright  of  the  child.     This  should,  if  nece^^sary,  be  repeat 
several  times,  even  at  one  sitting,  until  the  child  opens  its  ej< 
pi^offcrly.     I  have  often  seen  surprising  results  from  this  treutnien 
when  all  other  rcme^liea  had  failed,    ^fhe  head  must,  however,  ' 
well  dipiied  under  water,  so  that  mouth,  nose,  and  eyes  are  i 
mersed,  the  child  being  kept  in  this  position  for  a  few  secon 
which  will  ettectually  frighten  it 

In  adults  I  have  also  obtained  much  benefit  in  severe  blepharo- 
epasm  from  the  subcutaneous  injection  of  morphia  in  the  region  of 
the  supra-orbital  nerve.  The  division  of  this  nerve  will  not  be  ne- 
cessary in  the  photophobia  accompanying  plilyctenular  ophthalmia. 
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9— EXANTHEMATOUS  OPHTHALMIA. 


imiiw     I 


The  eyes  often  become  aflected  in  measles  and  scarlatina.  In  the 
milder  cases  the  conjunctiva  becomes  hypeitemic,  and  }>erhaps  symp- 
toms of  catarrhal  conjunctivitis  supervene.  Exceptionally,  however*, 
the  inflammation  may  assume  a  more  severe  muco-puruleut  ch 
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racter,  leading  perhaps  to  perforating  ulcers  of  the  cornea,  prolapse 
of  the  iris  and  anterior  staphyloma  ;  this  is  more  especially  liable 
to  occur  in  children  of  a  weakly,  scrofulous  diathesis.  Not  unfre- 
quently  the  conjunctivitis  presents  the  phlyctenular  form,  beinff 
accompanied  bv  much  photophobia,  lachrymation,  and  general 
irritability  of  the  eye.  Extensive  ulcers  of  the  cornea  or  iritis  are 
only  of  rare  occurrence. 

La  the  majority  of  cases  the  treatment  need  only  be  very  simple. 
The  eyes  should  oe  guarded  against  the  light,  be  frequently  washed, 
so  that  any  discharge  may  be  cleansed  away,  and  if  there  is  much 
hypersemia  or  any  inflammation  of  the  conjunctiva,  a  mild  astrin- 
gent collyrium,  of  zinc,  acetate  of  lead,  or  alum  should  be  pre- 
scribed. If  there  is  much  photophobia  and  lachrymation,  together 
with  phlyctenulse  on  the  conjunctiva  or  cornea,  atropine  or  bella- 
donna drops  should  be  applied  to  the  eye,  and  the  compound 
belladonna  ointment  be  rubbed  in  over  the  forehead.  The  general 
health  should  at  the  same  time  be  attended  to. 

In  smallpox  the  eyes  are  apt  to  suflfer  in  a  far  more  dangerous 
manner,  for  the  inflammation  is  not  only  more  severe,  but  the 
variolous  pustules  may  form  on  the  lids,  the  conjunctiva,  and  even 
on  the  cornea,  leading  to  grave,  and  often  very  dangerous  com- 
plications. Happily,  since  the  introduction  of  vaccmation,  the 
variolous  ophthalmia  is  far  less  dangerous  than  formerly,  when  it 
led  but  too  frequently  to  destruction  of  the  sight. 

If  a  considerable  number  of  pustules  form  on  the  eyelids,  the 
swelling  of  the  latter  is  often  so  great  that  it  is  impossible  to  open 
the  eye.  They  are  also  apt  to  form  at  the  very  edge  of  the  lid 
between  the  eyelashes,  and  often  destroy  the  hair  bulbs,  thus  pro- 
ducing perhaps  permanent  loss  of  the  eyelashes  (madarosis).  K 
they  are  situated  on  the  palpebral  conjunctiva  near  the  edge  of  the 
eyelid,  they  may  obliterate  the  openings  of  the  Meibomian  glands, 
and  cause  a  stoppage  and  alteration  in  their  secretions;  or  the 
growth  and  arrangement  of  the  lashes  may  become  afl:ected,  and 
distichiasis  or  trichiasis  be  produced.  If  the  pustules  form  on  the 
limbus  conjunctivfiB,  they  are  chiefly  dangerous  inasmuch  as  they  may 
extend  to  the  cornea.  The  very  prevalent  opinion  that  variolous 
pustules  often  form  on  the  conjunctiva  and  the  cornea,  during  the 
eruptive  stage,  has  been  distinctly  denied  by  Drs.  Gregory  and  Mar- 
son.  The  latter  especially  maintains  most  strongly  that  no  pustules 
form  on  the  eye.  The  conjunctival  inflammation  met  with  in  small- 
pox may  assume  the  catarrhal,  muco-purulent,  or  phlyctenular  cha- 
racter. The  latter  is  perhaps  the  most  common.  The  eyelids  and 
lachrymal  apparatus  are  often  affected,  and  this  frequently  gives  rise 
to  very  obstinate  and  troublesome  complications.  But  the  eye  may 
become  implicated  at  a  later  stage  of  the  disease,  when  the  scales 
have  fallen  off  from  the  pustules.  Hence  this  has  been  termed  by 
some  writers,  "  secondary  variolous  ophthalmia."  Mackenzie  men- 
tions that  he  has  often  seen  both  central  abscess  of  the  cornea  and 
onyx  at  its  lower  edge  produced,  after  the  general  eruption  has 
completely  gone.    Although  this  mostly  occurs  about  the  12th  day. 
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lie  states  that  it  may  even  take  place  fire  or  six  weeks  after  the 
patient  has  recovered  from  the  primary  disease.  At  tinit  an  inliU 
trntion  of  the  cornea  occurs,  whicli  generally  soon  pasBcs  over  into 
an  ulcer,  and  thie,  increasing  in  circumference  and  depth,  may  per- 
fomte  the  cornea,  producincr  prolapse  of  the  iris  or  partial  t^tajihy- 
loma.  If  several  such  inttltrations  should  coalesce,  a  large  ulcer 
or  abBcess  will  be  formed,  giving  rise  to  an  extensive  leuconaa, 
even  if  the  cornea  do  not  perforate.  Should  the  whole  cornea  be 
destroyed  by  suppuration,  a  complete  staphyloma  will  be  the  result. 
Lgain,  the  inflammation  may  attack  the  other  structures  of  the 
*€ye,  and  the  latter  be  Io8t  from  panophthalmitis. 

The  frmhnevt  ehoirld  he  much  the  mime  m  that  recommendod  for 
tlie  ophthalmia  of  measles  and  dcarlatina.  In  order  to  prevent  the 
formation  of  pustules  on  the  eyelids,  glycerine,  olive  oil,  or  un- 
ecented  cold  cream  should  be  freely  rubbed  over  them  three  or  four 
times  daily.  Mackenzie  recommenda  that  two  or  three  leeches 
ehould  l>e  applied  to  the  tenn>le8,  or  behind  the  ears.  In  the  sec- 
ondary variolous  ophthalmia,  he  has  found  much  benetit  from 
tartar  emetic,  given  so  as  to  cause  free  vomiting  and  purging. 
Tije  general  lieaUh  should  be  kept  up  by  tonics,  and  the  bowels 
projierly  attended  to.  If  pustules  form  on  the  lids  or  conjuiictiva, 
they  should  be  pricked  and  emptied  of  their  contents.  If  the 
cornea  l>ecomes  imjdicated,  and  perfuration  is  threatened^  this 
inuKt  be  Ireated  according  to  the  rules  laid  down  in  the  treatment 
of  ulcers  of  the  cornea. 

In  ery6i[iela8  of  the  face,  the  conjunctiva  is  often  afiected,  and 
this  is  accomimnied  by  very  great  swelling  of  the  eyelids.  The 
cornea  becomes  but  seldom  imi^Hcatcd. 


10.— XEROPUTHALMIA. 

In  this  condition,  the  conjunctiva  is  thickened,  dry,  and  of  a 
dusky  re<l  color,  its  epithelial  surface  being  rough  and  scaly.  If 
the  aflection  exists  to  a  considerable  extent,  both  the  palpebral 
ami  o^'ular  coujunctiva  assume  a  dirty,  grayish-white  appearance, 
and  beconie  rough,  tiry,  and  cutieular.  This  condition  is  due  to 
Utronhy  of  the  conjunctiva,  subconjunctival  tissue,  and  even  of  the 
cartdage,  all  of  which  undergo  cicatricial  changes,  the  nature  of 
which  hiia  been  already  mentioned  under  tlie  head  of  granular 
ophthalmia.  The  secreting  u]>|wiratus  of  the  conjunctiva  is  more 
or  Icfltt  destroyed,  uTid  this  metnl)rane  assumes  more  the  character  of 
the  cutis.  On  account  of  this  disturbance  in  the  secretions  of  the 
eye,  the  latter  ap|M3ars  dry,  and  the  j»atient  experiences  a  most 
annoying  sensation  of  heat,  dryness,  and  stitlhess  in  the  eyes,  and 
the  pnncta  are  generally*  much  contracted,  or  even  obliterateil. 
The  semilunar  f<vlfl  is  hanlly  apparent.  There  is,  moiH:K>ver,  always 
inorc  or  less  posterior  svmbleidiaron,  so  that  the  hollow  in  the 
r4Mrn-tar^d  region  is  obliterated,  and  the  pali>ebral  conjunctiva 
pusses  abruptly  on  to  the  eyeball.    Sometimes  small  fneoa  exist 
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between  the  lid  and  the  globe.  During  the  movements  of  the  eye, 
the  ocular  conjunctiva  is  thrown  into  small  concentric  folds  round 
the  cornea.  The  latter  is  generally  opaque,  often  very  considerably 
so,  the  opacity  assuming  perhaps  the  character  of  pannus,  and  ex- 
tending over  the  greater  portion,  or  even  the  whole,  of  the  cornea. 
The  surface  of  the  cornea  is  generally  rough  and  uneven,  and  its 
sensibility,  as  well  as  that  of  the  conjunctiva,  is  greatly  impaired, 
so  that  mechanical  irritants,  dust,  dirt,  foreign  bodies,  etc.,  are 
hardly  felt,  and  excite  little  or  no  irritation. 

Xerophthalmia  is  generally  caused  by  long-continued  and  severe 
inflammation  of  the  conjunctiva,  more  especially  by  the  chronic 
diffnse  granular  ophthalmia,  which  is  so  apt  to  give  rise  to  exten- 
sive atrophy  and  cicatrices  of  the  conjunctiva  and  tarsal  cartilage. 
It  may  also  arise  after  diphtheritic  conjunctivitis,  or  be  produced 
by  injuries  to  the  conjunctiva,  from  strong  acids,  lime,  etc.,  and 
the  excessive  and  long-continued  use  of  strong  caustics,  more 
especially  the  nitrate  of  silver.  In  the  latter  case,  we  find  not 
only  that  the  palpebral  and  ocular  conjunctiva  have  become  dry 
and  cuticular,  but  that  they  are  very  markedly  discolored,  being 
of  a  dirty,  olive-green  tint,  which  is  extremelv  unsightly. 

Unhappily  no  treatment  is  of  much  avail.  We  can  only  en- 
deavor to  remedy  the  dryness  of  the  eye,  due  to  the  absence  of  its 
normal  secretions,  by  the  frequent  use  of  some  bland  fluid  em- 
ployed as  a  collyrium.  I  have  found  milk  answer  far  better  than 
any  other,  which  has  been  also  strongly  recommended  by  Von 
Oraefe.  Benefit  is  also  sometimes  experienced  from  the  use  of 
glycerine,  which  was  first  proposed  bv  Mr.  Taylor.  The  effect  of 
these  applications  is  to  soften  and  wash  away  the  hardened  epithe- 
lial scales,  and  sometimes  perceptibly  to  clear  the  opacity  of  the 
cornea. 

11.— PTERYGIUM. 

This  affection  is  due  to  an  hypertrophy  of  the  conjunctival  and 
subconjunctival  tissue,  showing  here  and  there  tendinous  or  fibril- 
lar expansions.  The  elevated  portion  of  the  conjunctiva  is 
traversed  by  numerous  bloodvessels,  which  run  a  horizontal  course. 
If  the  vascularity  is  but  slight,  and  the  hypertrophy  of  the  tissue 
but  inconsiderable,  it  is  termed  pteryaium  tenue  [Fig.  20],  where 
as,  if  the  thickening  is  excessive  and  the  development  of  blood- 
vessels great,  so  that  it  looks  like  a  well-marked  red  elevation — 
somewhat  resembling  a  muscle — it  is  called  'pterygium  crassum. 
[Fig.  21.]  It  is  always  triangular  or  fan-like  in  shape,  having  its 
base,  which  is  often  very  wide,  turned  towards  the  serai-lunar  or 
retro-tarsal  fold,  and  its  apex  towards  the  cornea.  It  sometimes 
passes  close  up  to  the  edge  of  the  latter  and  stops  short  just  at  the 
limbus  conjunctivfiB ;  in  other  cases  it  passes  beyond  this,  and  ex- 
tends more  or  less  on  to  the  cornei,  even  reaching,  perhaps,  to  the 
centre,  but  very  seldom  extending  beyond  the  latter.    Its  apex  is 
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generally  not  very  acute  or  pointed,  but  rather  rounded  off  or 

indented.     The  portion  situated  on  the  cornea  looks  tendinoua 


[Fig.  20. 


Fig.  21. 


K 


After  Oathric. 


Aft  or  Guthrie.] 


rather  than  vascular,  or  is  made  up  of  loose  connective  tissue  like 
that  on  the  sclerotic.  It  may  be  so  sui>erficiAl  as  to  be  readily 
shaved  oft*^  or  it  may  extend  deeper  into  the  substance  of  the 
cornea,  so  that  when  it  is  removed,  an  irregular  hollow  or  furrow 
is  left  behind.  The  pterygium  is  mostly  hut  loosely  connected 
with  the  eclerotic  and  cornea,  and  with  a  pair  of  forceps  it  can 
readily  be  lifted  up  in  a  fold*  But  if  the  tendinous  bands  in  its 
conjunctival  portion  arc  considerable  and  dense,  this  laxity  is  a 
good  deal  impaired  and  the  elevation  is  rather  tense  and  stretched, 
thus  impeding  the  movements  of  the  eyeball  to  a  certain  extent, 
which  gives  rise  to  a  sensation  of  tightness  or  dragging  w*hen  the 
eye  is  moved.  The  pterygium  is  most  fror|uently  met  with  at  the 
inner  angle  of  the  eye,  corre^sponding  to  the  situation  of  the  iu- 
teroal  rectus  muscle.  It  is  occasionally  symmetrical  in  the  two 
eyes.  It  is  leas  frequently  seen  at  the  outer  angle,  and  still  loss 
upwards  or  downwards.  In  some  rare  cases,  two  or  even  more 
have  formed  on  the  same  eye.  It  occurs  in  adults^  but  is  most 
frequently  seen  in  persons  beyond  mitldle  age,  and  very  rarely  in 
childi^n. 

The  muses  of  pterygium  are  often  somewhat  obscure  and  un- 
certain, as  its  formation  is  geneniUy  very  slow  and  gradual.  Tliere 
can  be  no  doubt  that  long  and  coustant  exposure  to  heat,  glare, 
wind,  dust,  and  chemical  irritants  may  produce  it,  by  setting  uf»  a 
state  of  chronic  irritation  of  the  conjunctiva,  which  gradually  leads 
to  a  thickening  and  hypertrophy  of  this  membrane  and  of  the  sub^ 
conjunctival  tissue.  This  occurs  particularly  in  situations  which 
are  specially  exposed  to  these  infiueoces,  namely,  at  the  inner  and 
outer  angle  of  the  cornea,  wiiich  lie  in  the  palpebral  aperture,  and 
are  unprotected  by  the  lids.  I  have  frequently  met  with  this 
affection  in  persons  who  have  long  resided  in  hot  climates,  espe- 
cially iu  several  natives  of  the  West  Indies,  and  this  agrees  with 
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the  experience  of  other  observers.    Pterygium  may  also  bo  pro- 
duced by  phlyctenular  and  even  catarrhal  ophthalmia. 

Arlt' has,  I  think,  offered  by  far  the  most  reasonable  and  prob- 
able explanation  of  the  formation  of  pterygium  in  many  cases.  He 
thinks  that  it  is  frequently  produced  in  the  following  manner: 
If  a  superficial  ulcer  or  abrasion  (due  perhaps  to  some  chemical  or 
mechanical  injury)  exists  at  the  very  edge  of  the  cornea,  the  con- 
junctiva near  it,  particularly  if  it  bo  somewhat  excoriated  and 
relaxed,  as  is  often  the  case  in  old  people,  falls  against  it,  and  be- 
comes adherent  to  the  ulcer,  being  at  the  same  time  dragged  some- 
what towards  it.  This  is  always  accompanied  by  a  certain  degree 
of  irritation  and  serous  infiltration  of  the  conjunctiva,  which,  on 
the  semm  becoming  absorbed,  causes  a  certain  amount  of  contrac- 
tion and  dragging  of  the  membrane.  Should  the  external  irritants 
continue  to  act  upon  the  eye,  we  can  easily  understand  how  this 
condition  is  not  onlv  maintained  but  increased  in  extent,  the  con- 
junctiva being  graaually  more  and  more  dragged  upon  and  in- 
volved in  the  process.  Hasner*  has  more  lately  pointed  out  that 
the  connection  Dotween  the  conjunctiva  and  subconjunctival  tissue 
at  the  limbus  conjunctivae  is  often  relaxed,  more  especially  in  aged 
l^ersons,  and  that  this  forms  a  frequent  predisposing  cause  of  ptory- 

fium.  A  simple  hypertrophy  of  the  tissue  may  then  sufiice  to 
raw  up  the  neighboring  conjunctiva,  but  this  will,  of  course,  be 
much  more  likely  to  occur  if  an  ulcer  or  excoriation  is  formed,  for 
during  the  cicatrization  the  conjunctiva  will  be  more  or  less  dragged 
upon.  The  pterj-gium  is  often  but  of  slight  extent  and  may  in- 
crease but  very  slowly,  remaining  indeed  almost  stationary  for  a 
len^^h  of  time,  and  without  i)erhaps  encroaching  upon  the  cornea. 
In  other  cases  its  course  is  more  rapid,  and  it  may  extend  quite  to 
the  centre  of  the  cornea,  thus  more  or  less  afiecting  the  sight  and 
impairing  the  movements  of  the  eye.  Even  if  the  pterygium  is  in 
such  cases  removed,  some  opacity  of  the  cornea  will  remain,  so  that 
it  may  be  necessary  to  make  an  artificial  pupil. 

If  we  pterygium  is  bat  small,  and  is  chiefly  confined  to  the  scle- 
rotic, benefit  is  often  derived  from  the  application  of  astringent 
collyria,  such  as  the  sulphate  of  copper  or  zinc,  the  vinum  opii,  or 
even  the  nitrate  of  silver,  more  especially  if  there  is  any  catarrhal 
ophthalmia.  The  application  of  the  powdered  acetate  of  lead  (as 
recommended  in  granular  ophthalmia)  has  also  been  advocated 
(Beoond^  But  it  the  disease  is  considerable,  so  that  it  annoys  the 
patient  during  the  movements  of  the  eye,  or  if  from  its  position  on 
the  cornea  the  sight  is  aftected,  these  remedies  will  not  sufiice,  and 
we  most  have  recourse  to  operative  treatment.  Unfortunately  this 
is  not  always  so  successful  as  we  could  desire,  for,  if  the  pterygium 
encroaches  much  on  the  cornea,  an  extensive  opacity  will  beleft ; 
and  if  the  base  of  the  pterygium  is  large  the  loss  of  substance  will 
be  considerable,  and  the  resulting  cicatrix  will  be  dense,  tendinous, 

»  "  Diseases  of  the  Eye,**  1855,  1,  p.  160. 
«  **  Clinical  Obsenrallons,'*  Prague,  1S65. 
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ati'l  more  or  lem  prominent,  giving  rise  to  what  has  been  termed 
^^  h4;coniiury  |)terygium/'  which  may  even  necessitate  a  farther  ope- 
rat ir;ri.  ^i  hiM  iH  CHiiecially  apt  to  occur  if  excision  has  been  per- 
formed, and  the  vrontul  lias  been  made  triangular  in  shape. 

NiimciroiiH  mrKlesof  oiicrating  for  pterygium  have  been  advocated, 
hut  I  hIiuII  confine  myself  to  the  description  of  the  three  following, 
viz.:  1.  KxciHion;  2.  Transplantation;  8.  Ligature.  Of  these  I 
hav(!  fotniil  the  trunHplantation  the  most  successful. 

1«  Kx(;iHion. — ThiH  oxyisnition  is  to  be  performed  in  the  following 
uniuuar:  The  jiatient  liaving  l)een  placed  under  the  influence  of 
clilfirofoVm,  and  the  eyelids  kept  apart  by  the  spring  speculum,  the 
operator  HoiztJH  the  ptcryicium  with  a  pair  of  iinely-toothed  forceps 
and,  raiHing  it  up,  carefully  abscises  the  corneal  portion  either  with 
a  <'atara<jt  knife  or  a  pair  of  (nirved  scissors.  When  the  pterygium 
luiH  \hh\u  removed  from  the  cornea,  its  conjunctival  portion  is  to  be 
exeiHod  up  to  about  1^  or  2  lines  from  the  edge  of  the  cornea.  The 
lin<'H  of  inciHion  Hhould  run  along  the  upper  and  lower  edge  of  the 
pterygium  f(»r  the  deriire<l  extent,  and  should  then  be  made  to 
(!()nv(*rgo  towardrt  each  other,  so  that  the  wound  may  not  assume  a 
triangular  hut  a  rhomhoidal  shape.  The  hy^rtrophied  tissue 
having  been  thoroughly  removed,  the  edges  ot  the  conjunctival 
wound  are  t(»  he  aeeurately  bn)ught  together  by  two  or  three  fine 
HutureH.  Ah  the  edges  of  the  incision  arc  apt  to  be  somewhat 
unev(!n  and  ragge<l  from  the  irrcjfular  dragging  of  the  conjunctiva 
into  the  pterygium,  1  have  found  it  advantageous  to  pass  the  threads 
through  the  eonjunetiva  ])rior  to  the  excision,  so  as  to  embrace  the 
pterygium  to  the  dertire(l  extent,  and  then  to  make  the  incisions 
within  the  lines  of  the  HUturcH,  which  will  be  a  guide  to  the  ope- 
rator and  enable  him  to  render  them  more  straight  and  even.  The 
HuggeHtion  of  making  the  wound  rhomhoidal,  instead  of  triangular, 
18  due  to  Arlt.  The  ehief  advantage  of  this  is,  that  its  edges  can 
thuH  ho  nuido  to  tit  more  neatly  and  closely  together,  that  it  yields 
a  more  even  and  stmighter  line  of  adhesion,  and  that  the  tendency 
to  the  formation  of  a  thick,  i>rominent  cicatrix  is  thus  greatly 
diminished  ;  whei*ea8,  if  the  wound  is  made  triangular,  the  angles 
o{  the  base  of  the  triangle  Ikhjoiuc  puekere<l  and  projecting  when 
the  etlgi^H  an*  united  by  sutures,  and  the  central  jwrtion  of  the  base 
in  apt  \o  be  dniwn  towanls  the  cornea,  thus  increaising  the  tendency 
to  a  ^Miuninent  cicatrix. 

It  18  not  neooiwarv,  nor  indeotl desirable  to  remove  the  pterygium 
as  tar  as  the  semilunar  or  n»tn>-tttrsal  fold,  for  the  extent  men- 
tit»ned  alH»ve  will  generally  sulKee.  Pagenstoeher'  does  not  excise 
the  pterygiuu),  but,  having  si^parateil  it  friMu  the  c^oniea  and  the 
solen^tie  to  the  nnjuiivd  extent,  ho  simply  turns  it  l^aok^and  brings 
the  inlges  of  the  wound  together  by  sutures.  The  pterygium  soon 
shrinks,  dwindK's  down,  and  gnuluallv  disamnnirs  altogether. 

-.  Tnmsplantation,  which  is  ehietty  applieablo  when  the  pte- 
r\>iium   is  very   hirgi\  was  first   intnxluevHl  by  IVi^marres,'    He 
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abscises  the  pterygium  from  the  cornea  and  sclerotic  quite  up  to 
the  base,  and  then  turns  it  back  towards  the  nose.  He  next  makes 
an  incision  in  the  conjunctiva  near  and  parallel  to  the  lower  edge 
of  the  cornea,  and  sufficiently  large  to  receive  the  pterygium  ;  the 
latter  is  then  inserted  into  the  incision  and  retained  in  this  position 
by  a  few  sutures.  The  chief  advantages  of  this  proceeding  are, 
that  the  conjunctiva  is  preserved,  that  the  pterygium  soon  shrinks 
in  its  new  situation,  ana  that  there  is  far  less  chance  of  recurrence 
than  when  excision  is  practised.  To  avoid  the  prominence  pro- 
duced by  the  transplantation  of  a  large  pterygium,  knapp*  practises 
the  following  modification  of  Desmarres'  operation :  Having  dis- 
sected off  the  corneal  portion  of  the  pterygium,  he  makes  two 
curved  incisions  running  from  the  upper  and  lower  borders  of  the 
base  of  the  pterygium  towards  the  coiTesponding  retro-tarsal  fold. 
He  then  excises  the  corneal  part  of  the  pterygium,  and  with  a  pair 
of  straight  scissors  divides  the  remaining  portion  by  a  horizontal 
incision.  Kext,  a  small  square  flap  of  conjunctiva  is  to  be  dissected 
off  from  the  subjacent  tissue  above  and  below  the  wound,  so  as  to 
cover  the  latter.  The  contraction  produced  by  this  causes  the 
curved  incisions  to  gape  sufficiently  to  receive  the  horizontal 
halves  of  the  pterygium,  which  are  to  be  fastened  in  these  incisions 
by  sutures.  The  line  of  junction  of  the  conjunctival  flaps  is  also 
to  be  united  by  a  couple  of  sutures. 

3.  The  ingenious  operation  by  ligature  was  suggested  by  Szo- 
kalski.'  A  couple  of  small  curved  needles  having  been  armed  with 
the  ends  of  a  fine  silk  thread,  the  operator,  lifting  up  the  pterygium 
with  a  pair  of  forceps,  inserts  one  needle  at  its  upper  edge,  near  the 
cornea,  and  passing  it  beneath 
the  pterygium,  brings  it  out  at 
the  lower  edge.  (Fig.  22.)  The 
other  needle  is  then  passed  in 
the  same  manner  beneath  the 
pterygium,  near  its  base.  The 
needles  are  next  cut  ofl*,  and  the 
nature  will  consequently  be  di- 
vided into  three  portions,  viz., 
an  outer,  an  inner,  and  a  cen- 
tral one.  The  ends  of  the  inner 
thread  are  then  to  be  firmly 
tied,  so  as  to  tightly  embrace 
this  portion  of  the  pterygiun), 
then  the  ends  of  the  outer  thread 
are  to  be  united, and  finally,  the 
two  ends  of  the  central  ligature, 
which  lie  at  the  lower  edge  of 
the  pterygium,  are  to  be  firmly 
tied.     The  ends  of  the  ligatures 


Fig.  22. 


After  Stellwng  von  Cariuu. 
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may  be  snipped  ott"^  or  fastened  to  the  cheek  by  stri^ 
jilaster.  At  the  end  of  four  days,  the  strangulated  p 
pterygium  may  genemlly  be  easily  removed  with  a  p 
The  affection  is  said  never  to  recur  ai'ter  this  of^eratio 
We  must  not  confound  a  little  yellow  spot  nea 
(Pinguecula  or  pterygiutn  piiigue)  with  true  pterygiim^ 
apix^ars  on  the  conjuuctiva  of  elderly  persons,  near  th^ 
cornea,  in  the  form  of  a  small  yellow  elevation.  It 
fatty  nature,  but  is  due  to  an  hypertrophy  of  the  8ul> 
tissue,  accompanieJ  by  thickening  of  the  epitheliu 
seldom  causes  any  inconvenience;  should  it  do  so^ 
Buipped  off  with  a  jmir  of  scissors. 


12,— SYMBLEPHARON^ 

In  this  affection  there  exists  an  adheeion  between  the  co^^ 
of  the  eyelid  and  that  of  the  eyeball*     This  fniinmm  may 
Bive,  and  nearly  the  whole  lengtli  of  the  paljiebral  conjaa* 
one  or  botlj  lids)  he  adtterent  to  the  opiK^&ite  surlace  of  th^ 
producing  a  considerable  limitation  of  the  movements  of  ^^ 
hall  ;  or,  the  adhesion  may  be  very  lirDited,  so  that  only  a  ^^ 
bridle  exists.     In   the  latter  cai^e,  there  may  he  simply  a 
bridt«:e  of  conjunctiva  passing  from  the  lid  to  the  eyeball, 
permitting  the  passage  of  a  probe  beneath  it;  or,  the  adh< 
Hjay  include  a  portion  of  the  retro-tarsal  fold,  in  which  ciiJ 
passage  would  exist.    In  some  cases,  we  have  a  combination  o|| 

two,  the  prol>e  passing  only  pan 
[Fig.  23.  ^be  way.     If  the  pali»ebral  conjuti 

adheres  to  the  cornea,  it  has 
terrued  ^*  symblepliarou  cum  co 
[Fig.  23],  and  it  then  assumes 
what  the  character  and  apj^amiii 
a  pterygium.  The  most  fred 
causes  of  aymblepharon  are  injf 
from  red  hot  metal,  molten 
strong  acids,  or  quicklime,  or 
trunjiowder  exploding  near  the 
These  produce  more  or  less  extei 
sloughing  and  excoriation  of  tlie; 
After  MnektMltj  junctiva  of  the  lid  and  eyeball,  g| 

latjons  form,  and  the  oi>posita! 
coriated  surfaces  become  firmly  united.  If  tliese  adhesiod 
but  of  limited  extent,  the  constant  movements  of  the  eyeball 
gradually  stretch  them,  until  the  frrena  Ijecome  perhaiB  considd 
elongated.  Wounds  jicnetmting  through  the  eyelids  into  the  | 
may  also  produce  symblepliaroii.  It  is  hut  seldom  due  to  ul 
tions  or  pustules  accompanying  non-traumatic  intlammation  d 
conjunctiva.  I 

The  effect  which  iin  operation  will  have  in  the  cure  of  a 
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l>le[>haron  will  depend  chiefly  upon  the  extent  of  the  latter.  If  it 
13  very  considerable,  embracing:  the  retro-tarsal  fold,  and  producing 
a  cloee  adhesion  between  the  lid  and  the  eyeball,  but  little  good 
can  generally  be  done  by  an  operation.  The  most  favorable  cases 
are  those  in  which  a  narrow  band  passes  like  a  bridge  from  the 
palpebral  to  the  ocular  conjunctiva,  so  that  a  probe  can  be  freely 
inserted  beneath  it.  But  even  those  cases  in  which  the  adhesion 
passes  to  the  retro-tarsal  fold  may  sometimes  be  much  improved 
if  the  irsenum  is  but  small.  If  one  or  two  narrow  membranous 
bands  exist,  they  should  be  put  on  the  stretch  and  divided  close  to 
the  globe,  and  reunion  should,  if  possible,  be  prevented  by  fre- 
quently passing  a  probe,  dipped  in  a  little  oil  or  glycerine,  between 
the  raw  surfaces ;  or,  these  may  be  touched  lightly  with  a  crayon 
of  nitrate  of  silver,  in  order  that  an  eschar  may  be  formed,  and 
adhesion  prevented. 

When  the  adhesion  is  more  extensive,  a  simple  division  of  the 
frsenum  will  not  suflice,  for  the  raw  surfaces  will  be  so  considera- 
ble in  size,  that  they  are  sure  to  reunite,  for,  as  they  contract 
during  granulation,  the  opposing  surfaces  will  be  again  drawn 
towaras  each  other.  Many  of  these  cases  appear  to  do  very  well  at 
first,  but,  after  a  time,  a  relapse  generally  occurs,  so  that  finally 
they  are  hardly,  if  at  all,  improved  by  the  operation.  In  order  to 
prevent  this  reunion  of  the  raw  surfaces,  it  has  long  been  proposed 
to  interpose  a  small  shield  of  glass,  horn,  or  ivory  between  the  lid 
and  eyeball.  This  has  often  been  tried,  but  has  almost  always 
failed,  except  where  the  freena  are  very  narrow,  for  as  the  wound 
cicatrizes,  the  parts  in  its  vicinity  contract,  and  thus  gradually 
push  out  the  shield.  Mr.  Wordsworth^  uses  a  glass  mask,  instead 
of  a  metal  shield.  It  is  a  glass  shell,  like  an  artificial  eye,  having^ 
a  central  aperture  for  the  cornea.  He  has  found  it  very  successful 
in  the  treatment  of  extensive  frsena,  and  in  cases  of  destruction  of 
the  epithelium  of  the  conjunctiva,  in  which  symblepharon  was 
imminent. 

In  order  to  obviate  this  tendency  to  reunion,  Arlt  has  introduced 
and  practised  with  success  the  following  operation.*  The  eyelid 
having  been  drawn  away  from  the  globe,  so  as  to  put  the  frsenum 
well  on  the  stretch,  the  operator  passes  a  curved  needle,  armed  with 
a  fine  silk  thread,  through  the  symblepharon,  close  to  the  cornea, 
the  adhesion  is  then  tooe  carefully  dissected  otf  from  the  cornea 
and  sclerotic  as  far  as  the  retro-tarsal  fold.  Two  curved  needles 
having  been  armed  with  the  thread,  the  symblepharon  is  doubled 
down,  so  as  to  bring  its  conjunctival  surface  in  contact  with  the 
raw  surface  of  the  globe,  and  the  needles  are  then  passed  through 
the  thickness  of  the  lid,  close  to  the  orbital  edge,  and  the  sutures 
tied  on  the  outside  of  the  lid,  so  as  to  keep  the  symblepharon  folded 
down  in  the  required  position.  If  the  franum  is  not  very  broad, 
the  edges  of  the  wound  in  the  ocular  conjunctiva  should  be  brought 
together  by  two  or  three  fine  sutures.     After  the  operation,  cold 
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c'oiiipre8ses  are  to  be  applied.  When  the  conjunctival  wound  ia 
houled,  tlie  turned  down  Bjmblepluiron,  whicli  will  by  this  tune 
liave  shrniik  considerably,  may  be  excised  if  it  should  pmve  irksoroe 
to  the  patient. 

The  oi>erati()n  whieli  I  have  found  most  successful  for  t)je  p* 
uetit  cure  of  moderate  cases  of  syniblepharon,  is  that  of  tran>i 
tation,  for  which  we  are  indebted  to  Mr*  Teale,*     He  describes  the 
mode  of  operating,  as  follows: — 

"  Having  fii^st  made  an  incision  through  tbe  adherent  lid,  in  a 
line  corresponding  to  the  margi)}  of  the  concealed  cornea  (see  A, 
Fig*  24),  I  dissected  tlie  lid  from  the  eyeball,  until  the  globe  moved 
us  freely  as  if  there  bad  been  nn  uunaturjl  adhesions.  Thus,  tlie 
ai>€'X  of  the  syrnblepliaron  {A,  Fig.  25)  being  part  of  the  skin  of 
the  lid,  was  left  adherent  to  the  cornea. 


Fig.  84. 


Fig.  S5. 


*^  In  the  next  place,  two  flaps  of  conjunctiva  were  formed,  one 
from  tlie  surface  of  the  globe,  near  the  inner  extremity  of  the  raw 
surface,  the  other  from  the  surface  of  the  globe,  near  the  outer 
extrenuty.  I  tirst  marked  out,  with  a  Beer's  knife,  a  flap  of  coi'" 
junctiva  (B,  Fig.  25),  nearly  u  quarter  of  an  inch  in  breadth,  a 
two-thirds  of  an  inch  in  length,  with  its  base  at  the  sound  c< 
junctiva,  bounding  the  inner  extremity  of  the  exposed  raw  surfa 
and  its  apex  passing  towards  the  upper  surface  of  the  eyeball.  The 
flap  was  then  carefully  dissected  from  the  globe,  until  it  was  so  tVir 
at  liberty  as  to  stretch  across  the  chasm  without  givat  tension,  ciire 
lieing  taken  to  leave  a  suflicient  thickness  of  tissue  near  its  base. 
A  second  flap  was  then  made  on  the  outside  of  the  eyeball  in  t' 
same  mnnner.     In  making  the  flaps,  conjunctiva  alone  was  take! 

the  subconjunctival  tissue  not  being  ' 
eluded.  The  two  flaps  thus  made  W( 
then  adjusted  in  their  new  situation  (i 
Fig.  26\  The  inner  flap,  B,  was  ma 
to  stretch  across  the  raw  surface  of  the 
eyelid,  l»eing  fixed  by  its  afiex  to  the 
healthy  conjunctiva,  al  the  outer  edge  of 
the  wound.  The  outer  flap^  C,  was  fixed 
across  the  raw  surface  of  the  eyeball,  its 
ajHJX  being  stitched  to  the  conjunctiva 

•  a  L,  O.  II   Rri*/*  8,  35a. 


Fig.  2(J. 


near  the  bafic  of  tlie  itiiicr  flap.  Thus,  the  two  flaps  were  dove-tailed 
into  the  wnutid.  The  flaps  having  been  aflj listed  in  their  new  posi- 
tion, their  vitality  was  further  provided  for  by  incising  tlie  ooajunc- 
tiva  neiir  their  ba^e,  in  any  direction  in  which  there  seemed  to  be 
undue  tension,  and  by  stitching  together  the  margins  of  the  gap 
whence  the  transplanted  conjunctiva  had  been  taken  {e,  ff,  D,  E, 
Fig,  26).     One  or  two  other  stitums  were  inserted,  witli  a  view  to 

Prevent  doubling  in  of  the  edgea  of  the  transplanted  conjunctiva/' 
*he  apex  of  skin  left  on  the  cornea  soon  atrophies  and  disappears. 


13.— ANCHYLOBLEPHARON, 


By  tills  is  meant  a  more  or  less  extensive,  thin,  nicni1>rauous  or 
cicatricial  adhesion  of  the  ed^^es  of  tiie  eyelids  to  each  other.  It 
frequently  coexists  with  symblepharon,  the  same  injury  having 
given  rii^  to  both  these  conditions.  Sometimes,  tlie  adhesion  is 
confined  to  the  inner  angle  of  the  eye,  leaving  j>erhai»8  a  small 
opening    through    which    the 

tears  can   escape   and  a  probe  ^"^  *»'  '^'' 

may  be  j>assed.  [Fig.  27.]  Ex- 
tensive membranous  adhesions 
between  the  edges  of  tlie  lid  are 
generally  congenital.  The  most 
im^uent  causes  of  anchyloble- 
iharon  are  chemical  an<l  me- 
^  liiinind  injuries,  8uch  as  buruB 

'►r  scalds  from  hot  iron,  molten  j^^^^  Lawon,] 

(Strong  acids,  etc.    In  these 

^f  there  is  generally  also  symblef^haron.     Blepharitis,  accom- 

"fSiied  by  ulcerations  at  the  edge  of  the  lids,  mny  produce  it,  if  the 
vr^  aix*  situated  opposite}  to  each  other  on  the  two  lids,  and  kept 
l«><*a  long  time  in  contact  by  the  eye  being  bandaged  (8te!hvag). 
Before  an  of^eration  is  attempted   for  the  cure  of  anehylohle- 
jpbAron,  the  surgeon  should  ascertain  whether  or  not  symblepharon 
'  coexists,  and  if  "so,  wdiat  is  its  extent,  and  whether  it  involves  the 
<5oniea  or  not.    For  if  the  lid  be  widely  adherent  to  the  cornea, 
I:tf  ti-  or  no  benefit  will  accrue  from  an  of>eration.    If  a  small  opening 
^xi^fr;  at  the  nasal  side,  or  if  the  anchylohlepharou  is  but  partial,  a 
proW  should  be  passed  in   underneath  the  Hd,  so  jib  to  ascertain 
whether  nny  adhesions  exist  between  it  and  the  eyeball.     If  the 
atlhi^sion  between  the  eyelids  is  complete,  the  best  way  of  deter- 
mining this  is  to  pinch  the  upper  eyelid  into  a  fold  so  as  to  draw 
it  away  from  the  globe,  and  then  to  order  the  patient  to  move  hifi 
'    ^'^f'  'lit  directions,  wlien  we  can  easily  estimate  the  freedom 
I      i;     .^  luents.     We  should  also  exainijie  what  perception  of 
ligjht  the  patient  still    enjoys,  in  order,  if  possible,  to  ascertain 
whether  the  cornea  and  retina  are  healtiiy  or  not 

If  the  adhctiion  between  the  eyelids  is  not  very  considerable,  con- 
tktiitg  perhape  of  one  or  more  small  bands,  it  should  be  simply 


100  DISEASES    OF    THE    CONJUNCTIVA.  • 

divided  close  to  the  edge  of  the  lid.  In  order  to  prevent  readhe- 
sion  of  the  surfaces,  these  should  be  touched  with  collodion 
(Haynos  AValton).  If  the  anchyloblepharon  is  complete,  but  a  small 
opening  exists  near  the  nasal  portion,  a  grooved  director  should  be 
passed  in  through  this,  and  run  behind  the  adhesion,  which  is  to 
be  divided  upon  it  with  a  scalpel.  If  no  opening  exists,  the  operator 
should  at  one  point  lift  up  tlie  lids  from  the  eyeball  in  a  vertical 
fold,  and  divide  the  adhesion  here,  then  introduce  a  director  through 
this  incision,  and  finish  the  operation  with  its  aid. 


14— INJURIES  OF  THE  CONJUNCTIVA. 

These  may  be  of  a  mechanical  or  chemical  nature.  The  former 
may  j)rove  injurious  by  their  contact  with  the  conjunctiva,  setting 
up  irritation  and  inflammation,  or  from  their  wounding  and  lacer- 
ating this  membrane.  The  foreign  bodies  most  frequently  met  with 
on  tlie  conjunctiva  are  bits  of  steel,  iron,  glass,  coal,  straw,  dust, 
etc.,  which  may  remain  lodged  on  its  surface,  or  become  more  or 
less  dceplv  imbedded  in  its  structure.  The  presence  of  a  foreign 
body  in  the  eye  generally  sets  up  at  once  severe  symptoms  of  ciliary 
irritation.  The  eyelids  are  spasmodically  contracted,  the  ocular 
conjunctiva  becomes  injected,  and  a  bright  rosy  zone  appears  round 
the  cornea ;  there  is  also  much  photophobia,  lachrymation,  and  a 
feeling  as  of  sand  and  grit  in  the  eye  or  under  the  upper  lid. 
Sometimes,  the  pain  and  ciliary  neuralgia  are  considerable,  and  the 
l)Upil  is  markedly  contracted.  If  the  foreign  body  is  small,  and 
simply  lies  on  the  conjunctiva,  the  movements  of  the  eyelids,  the 
rubbing  of  the  eye  by  the  patient,  and  the  copious  lachrymation 
will  often  suflice  to  extrude  it.  If  the  surgeon  suspects  the  presence 
of  a  foreign  body,  he  must  carefully  and  closely  examine  the  sur- 
face of  the  palpebral  conjunctiva  of  both  lids,  as  well  as  the  ocular 
conjunctiva  and  the  cornea.  The  lower  eyelid  is  to  be  depressed 
by  the  fore  and  middle  finger  so  as  to  bring  its  inner  surface,  and 
especially  the  retro-tarsal  fold,  well  into  view,  the  patient  at  the 
same  time  being  directed  to  look  upwards. 

The  upper  lid  is  next  to  be  well  everted,  and  its  lining  mem- 
brane thoroudily  scanned,  more  particularly  the  retro-tarsal  region, 
within  the  folds  of  which  the  foreign  body  often  lies  hidden,  and 
may  easily  c^scape  detection.  Cases  are  narrated  in  which  an  un- 
discovered foreign  body  has  set  up  a  severe  and  obstinate  ophthal- 
mia. When  found,  the  foreign  body  should  be  removed  with  the 
spud  [Pig.  i28],  which  should  be  inserted  benciith  it,  and  gently  lift 
it  out.  If  it  has  got  somewhat  imbedded  in  the  conjunctiva,  Mr. 
Ilaynes  Walton's  gouge  [Fig.  29]  will  be  found  very  serviceable. 
If  the  foreign  bodies,  more  csiKJcially  shot  or  small  splinters  of  glass 
or  steel,  etc.,  are  buried  in  the  conjunctiva,  their  exact  situation 
should  be  ascertained  by  lightly  passing  the  finfijer  over  the  surface 
of  the  conjunctiva,  and  tliey  should  then  be  excised  with  perhaps  a 
small  portion  of  the  latter.   Sometimes,  impalpable  bits  of  dust  or  dirt 
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fi^t  upon  the  conjunctiva,  and  set  up  a  good  deal     [Fig.  28. 
of  irritation.   The  lids  being  well  everted,  a  blunt 

Crobe  should  be  passed  over  their  lining  mem- 
rane  and  behind  the  retro-tarsal  fold,  which  will 
sweep  off  any  such  portions.  The  surface  of  the 
conjunctiva  should  then  be  washed  by  a  stream 
of  lukewarm  water,  directed  upon  it  from  a 
sTionge  or  a  svringe.  If  sand  or  grit  has  got  into 
tne  eye,  it  should  also  be  washed  away  in  this 
manner.  After  the  removal  of  a  foreign  body 
a  little  castor  or  olive-oil  should  be  dropped  into 
the  eye,  and  if  there  has  been  ereat  irritation, 
cold  compresses  should  be  applied  to  the  lids. 

Chemical  injuries  may  produce  a  more  or  less  ex- 
tensive abrasion  of  the  epithelium,  or  excoriation 
of  the  surface  of  the  conjunctiva;  if  the  injury  was 
severe  or  the  chemical  agent  very  strong,  a  deep 
slough  of  this  membrane  may  occur,  which,  in  cicatrizing,  will 
cause  a  considerable  contraction  of  the  neighboring  tissues,  rlastic 
lymph  18  effused,  and  the  opposite  raw  surfaces  of  the  conjunctiva 
become  closely  adherent,  hence  these  injuries  so  frequently  give 
rise  to  symblepharon  and  anchyloblepharon.  Sometimes,  deep 
and  obstinate  ulcers  are  formed,  the  surface  of  which  becomes 
covered  with  sprouting  granulations. 

Injuries  from  lime  are  unfortunately  of  common  occurrence,  and 
are  very  dangerous  in  their  nature,  for  this  agent  is  strongly  irri- 
tant, producing  not  only  destruction  of  the  epithelium  and  the  sur- 
face of  the  conjunctiva,  but  more  or  less  deep  and  extensive  sloughs 
of  this  membrane  and  of  the  cornea.  It,  therefore,  frequently  de- 
stroys the  sight,  or  in  more  favorable  cases  gives  rise  to  an  exten- 
sive symblepharon.  If  the  patient  is  seen  at  once,  a  weak  solution 
of  vinegar  and  water  (3j,  to  3j  of  water),  or  of  dilute  acetic  acid 
should  be  very  freelv  injected  under  the  lids;  this  will  produce  an 
innocuous  acetate  of  lime.  Then  a  few  drops  of  olive  or  castor-oil 
should  be  applied  to  the  eye,  so  as  to  lubricate  the  surface  of  the 
conjunctiva,  and  the  surgeon,  everting  both  lidj3,  should  proceed  to 
remove  every  particle  of  lime.  This  having  been  done,  the  eye 
should  be  well  washed  by  letting  a  stream  of  lukewarm  water 
from  a  sponge  or  syringe  play  upon  the  surface  of  the  conjunctiva. 
A  few  drops  of  olive-oil  should  be  applied  three  or  four  times  a  daj-. 
The  eschars  which  form  on  the  conjunctiva  must  be  removed  with 
a  pair  of  forceps.  If  there  is  much  conjunctivitis  with  a  muco- 
purulent discharge,  mild  astringent  collyria  of  sulphate  of*  zinc  or 
nitrate  of  silver  must  be  employed,  or  the  eye  may  be  frequently 
washed  with  a  glycerine  lotion  (Glycerin  3J  ad  Aq.  dest.  .5vij)  a 
little  being  allowed  to  flow  into  the  eye.  But  when  the  sloughs 
are  detached,  astringents  should  not  be  used,  as  they  will  excite  too 
much  irritation,  l^or  should  they  be  used  if  the  eye  is  very  irri- 
table and  painful,  or  the  cornea  is  affected.  In  such  cases  soothing 
applications  are  indicated,  such  as  the  belladonna-lotion,  com|X)un(l 
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belladonna-ointment  rubbed  on  the  forehead,  poppy  fomentations, 
etc. 

Strong  acids,  such  as  the  sulphuric  or  nitric,  produce  extensive 
sloughing  of  the  conjunctiva  and  cornea,  accompanied  by  severe 
symptoms  of  irritation.  Generally,  however,  the  eyelids  suffer  the 
most,  and  the  deep  sloughs  which  may  be  produced  frequently  give 
rise  to  entropion. 

After  an  injury  from  strong  acids,  the  eye  should  be  syringed  out 
with  a  weak  solution  of  carbonate  of  soda  or  potass  (9j  to  liv — ^vj 
Aq.  destill.),  in  order  to  neutralize  the  acid.  Afterwards  olive^il 
is  to  bo  dropped  in. 


15.— TUMORS  OF  THE  CONJUNCTIVA,  ETC. 

Polypi  are  occasionally  met  with  in  the  conjunctiva,  especially  at 
the  semilunar  fold  or  caruncle.  They  appear  in  the  form  of  small 
pink  lobulated  elevations  or  excrescences,  and  have  a  distinct 
l»edicle.  Although  they  are  generally  small,  they  may  reach  the 
size  of  a  hazel-nut,*  and  protrude  between  the  aperture  of  the  lids. 
They  may  be  readily  snipped  off  with  a  pair  of  curved  scissors,  or  a 
scalpel,  but  are  apt  to  bleed  rather  freely.  The  hemorrhage  may, 
however,  be  easily  arrested  by  a  light  touch  with  a  crayon  of  nitrate 
of  silver,  which  will,  moreover,  check  the  tendency  to  a  recurrence 
of  the  disease. 

Pinoiieoula  might  be  mistaken  by  a  superficial  observer  for  a 
slightly  developed  pterygium,  as  it  is  a  small  triangular  elevation, 
situated  genenilly  close  to  the  edge  of  the  cornea,  towards  which 
its  base  is  turned.  It  occurs  at  the  outer  or  inner  edge  of  the 
cornea,  and  is  due  to  an  hypertrophy  of  the  conjunctival  and  sub- 
conjunctival tissue,  as  well  as  of  the  epithelial  cells,  but  it  does  not 
contain  any  fat,  as  might  have  been  susi)ected  from  its  yellow  tint. 
It  is  chietiy  met  with  in  old  i>er3on3,  and  is  due  to  a  chronic  irrita- 
tion of  the  conjunctiva.  It  generally  remains  small  and  station- 
ary, and  i)roduces  no  jxirticular  inconvenience  or  disfigurement. 
Should  it,  however,  increase  in  size,  or  its  appearance  prove  dis- 
agreeable to  the  patient,  it  may  easily  be  excised. 

Fatti/  tumors  are  of  rare  occurrence,  and  are  most  frequently 
observed  on  the  ocular  conjunctiva  at  some  little  distance  from  the 
cornea,  and  between  the  recti  muscles,  more  esj)ecially  the  superior 
and  external  rectus,  in  the  vicinity  of  the  lachrymal  gland.  They 
are  often  due  to  an  hypertrophy  and  extension  of  the  adipose  tissue 
of  the  orbit.  They  apjHiar  in  the  form  of  smooth,  yellow,  lobulated, 
elastic  tumors,  and  may  reach  a  considerable  size.  They  are  mostly 
congenital,  and  do  not  become  very  noticeable  or  increase  greatly 
in  size  until  a  much  later  period.  When  they  attain  considerable 
proportions,  they  may  push  the  eyeball  aside,  and  by  pressure 
imiKjde  the  functions  of  the  lachrymal  gland. 

«  Graofv,  'X.  f.  O./' i.  1.289. 
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If  the  tumor  is  inconsiderable  in  size,  it  may  be  easily  removed, 
but  care  should  be  taken  to  preserve  the  conjunctiva  as  much  as 
possible,  and  the  incision  should  be  closed  by  a  fine  suture. 

Dermoid  tumors  are  not  of  unfrequent  occurrence.     They  are 
situated  at  the  limbus  conjunctivse,  partly  on  the  cornea,  and  partly 
on  the  sclerotic  [Fig.  30],  are  of  a  pale, 
whitish-yellow  color,  about   one   or  two  [Pig.  30,] 

lines  in  diameter,  and  somewhat  raised 
above  the  level  of  the  cornea.  The  surface 
of  the  tumor  is  generally  smooth,  but  it 
may  be  lobalated,  and  from  it  one  or  two 
short  haire  may  protrude.  Wardrop*  men- 
tions an  extraordinary  case  in  which  twelve 
very  long  hairs  grew  from  the  middle  of 
the  tumor,  passed  through  between  the 
eyelids,  and  hung  over  the  cheeks ;  these 
hairs  had  not  appeared  till  the  patient  was 
16  years  of  age,  at  which  time  his  beard 
also  began  to  grow.  The  tumor  is  generally  congenital,  and  almost 
completely  stationary,  increasing   very  slowly  in   size  with   the 

f:rowth  of  the  body.  It  may,  however,  become  developed  later  in 
ife,  and  augment  considerably  in  size.  The  largest  tumor  of  the 
kind  that  I  have  met  with  I  saw  in  Von  Graefe's  clinique,  in  1860. 
It  extended  over  the  outer  two-thirds  of  the  cornea,  was  prominent, 
lobulatcd,  and  very  disfiguring,  almost  hiding  the  cornea.  From 
their  close  analogy  to  the  structure  of  the  skin,  these  tumors  have 
been  called  "  dermoid."  They  sometimes,  however,  appear  to  con- 
sist only  of  elastic  fibrillar  connective  tissue,  rudiments  of  true  skin, 
fat,  hairs,  and  sebaceous  follicles.  Marked  increase  in  their  size,  or 
recurrence  after  removal,  appears  to  be  due  to  an  increase  in  their 
fatty  constituents.  They  may  be  readily  excised,  but  care  must  be 
taken  not  to  endeavor  to  remove  them  thoroughly  from  the  cornea, 
as  they  sometimes  extend  deeply  into  its  structure.* 

[Dr.  Taliaferro,  of  Kentucky,  has  recorded^  an  interesting  case  of 
a  female  aged  15,  who  had  a  congenital  dermoid  tumor  on  each  eye. 
The  tumors  were  of  a  delicate  pink  color  at  their  base,  becoming 
brownish  at  their  apices.  The  tumor  on  the  left  eye.  Fig.  32,  at 
its  base  measured  five  lines  in  one  diameter,  by  three  and  a  half 
in  the  other,  and  rose  in  a  conoidal  form  to  about  six  lines  in  height. 
It  almost*  covered  the  lower  two-thirds  of  the  pupil.  From  the 
apex  grew  some  ten  or  twelve  hairs,  about  sixteen  lines  in  length, 
and  a  shade  darker  than  the  cilia.  The  tumor  of  the  right  eye, 
Fig.  81,  was  in  shape  and  position  similar  to  the  one  on  the  left, 
but  of  about  half  the  size,  and  covering  only  the  lower  sixtii  of 
thepupil.  The  tumors  were  excised  with  excellent  results.] 
Warts  Site  occasionally  seen  on  the  conjunctiva,  forming  small, 

«  Wardrop's  "Morbid  Anatomy  of  the  Human  Eye/'  1,  32. 

«  Vide  Graefe's  articles  "On  Dermoid  Tumors/'  A.  f.  O.,  vii.  2,  and  xii.  2,  227. 

«  "American  Journal  of  Medical  Sciences/'  1841,  N.  S.,  II.,  88. 
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red,  flesh-colored  excrescences,  being  met  with  either  singly,  or  in 
little  clusters^  They  may  oeeiir  on  the  palpebm!  or  ocular  conjunc- 
tiva, and  also  on  the  semi-lunar  fold,  and  l^ear  a  strong  resemblance 
to  the  warts  upon  the  prepuce.     They  arc  generally  accompained 


[Fig.  31. 


Fig.  SI] 


'^ 


hy  a  certain  degree  of  eonjunetivitis,  and  a  thin  mueo^puruleu 
discharge.  They  should  be  at  once  snipped  off  with  scissors  befoii 
they  attain  any  sii^e,  or  have  time  to  spread,  and  if  necessary,  tl 
cut  portion  sliould  he  lightly  touched  with  nitrate  of  silver. 

0}/s(s  of  the  conjunctiva  may  be  readily  distinguished  by  the? 
circumscribed  round  ffirni,  and  their  pink,  translucent  appearance 
the  transparency  of  their  eoTitents  being  easily  recognized  with  the 
cjhlique  illumination.  They  may  occur  in  different  portions  of  th^ 
conjunctiva,  and  vary  in  size  from  a  small  pea  to  that  of  a  haze" 
nut,  or  they  may  even  exceed  this.  If  they  extend  into  the  orbii 
and  attain  a  considerable  size,  they  cause  more  or  less  protrusic  _ 
of  the  eyeball.  The  walls  of  the  smaller  cysts  are  generally  very 
thin,  and  only  so  slightly  etinnected  with  the  conjunctiva  that  thev 
may  be  very  readily  removed.  1 

Ct/sticerci  have  been  found  seveml  times  beneath  the  ocular  cottl 
junctiva,  and  in  one  instance  (Sichel)  beneath  the  palpebral  There 
IS  seen  at  some  part  of  the  ocular  conjunctiva,  near  tJie  angle  of 
the  eye,  a  transparent,  cystdike  elevation,  wiiich  is  round,  sharplj 
<lefined,  and  Bon^ewluit  movable,  and  varies  in  size  from  a  pea 
11  small  bean.  The  conjunctiva  over  the  cyst,  and  in  its  vicinitj 
is  somewhat  liypertemic,  but  if  it  is  sufficiently  thin  and  transj*! 
rent,  we  may  be  able  to  distinguish  at  the  outer  wall  of  the  cyst  i 
jieculiar  yellow  or  grayish-white  spot,  wliich  is  the  head  and  necl! 
of  tlie  entozoon,  and  SicheP  states  that  this  appearance  is  quite 
characteristic. 

Cancerous  Tumoes  are  sometimes  met  with  as  primary  aftectiona 
but  far  more  frequently  as  secondary  diseases,  after  cancer  of  th« 
lids  or  of  the  eyeball. 

*  **Icoiiograplite  Opb thai mologi que,'*  p.  703. 
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Epithelial  cancer  does  not  occur  as  a  primary  disease  in  the  con- 
junctiva, but  generally  extends  from  the  eyelids.  It  appears  as  a 
small,  smooth,  or  slightly  nodulated  excrescence  or  button,  at  the 
edge  of  the  cornea,  and  often  bears  a  very  striking  resemblance  to  a 

Eastule  or  phlyctenula.  It  may,  however,  be  distinguished  from  the 
itter,  by  the  absence  of  all  inflammatory  chemosis  and  irritation, 
and  arterial  injection,  only  a  few  dilated  tortuous  veins  converging 
toward  the  little  tumor,  there  is  often  also  some  serous  infiltration. 
Sabsequentiv  the  tumor  increases  in  size,  and  assumes  a  redder  tint, 
and  its  surnice  becomes  more  nodulated  (cauliflower  excrescences), 
being  covered  by  dry,  thickened  epithelium ;  or  there  may  be  a 
breach  of  surface,  and  a  thin,  muco-purulent  discharge  exudes  from 
the  ulcer.  The  tumor  may  invade  the  cornea  to  a  considerable 
extent,  but  is  generally  but  slightly  adherent  to  it,  so  that  it  may 
be  nearly  entirely  removed.  It  may,  however,  produce  a  dense 
opacity  of  the  cornea  beyond  the  limits  of  the  tumor,  or  lead  to 
deep  and  extensive  ulceration,  or  even  perforation.  If  the  tumor 
is  stalked,  it  may  be  freely  movable  upon  the  surface  of  the  cornea. 
Like  all  cancerous  growths,  it  should  be  removed  at  the  earliest 
possible  period,  and  the  edges  of  the  conjunctival  wound  should  be 
closed  with  fine  sutures,  in  order  that  the  sclerotic  may  not  be 
exposed.  It  is,  however,  very  apt  quickly  to  recur,  when  the 
operation  should  be  repeated  without  loss  of  time.  But  if  the 
tumor  has  invaded  the  cornea  to  a  considerable  extent,  is  inti- 
mately connected  with  its  tissue,  and  has  greatly  impaired  the 
sight,  it  will  be  better  to  excise  the  eye ;  but  even  this  does  not 
always  guard  against  recurrence,  the  new  growth  springing  from 
the  lids,  or  from  the  bottom  of  the  orbit.  In  such  cases  it  is,  there- 
fore, always  advisable  to  apply  the  chloride  of  zinc  paste  to  the 
orbit,  after  the  removal  of  the  lids. 

Medullary  cancer  almost  always  extends  to  the  conjunctiva  from 
the  lids  or  from  the  eyeball  itself,  the  cornea  or  sclerotic  giving 
way,  and  the  tumor  sprouting  forth  and  very  rapidly  spreading 
thenoe  into  the  neighboring  tissues. 

Melanotic  cancer  appears  in  the  form  of  a  small  darkish-red  or 
brownish-black  spot  or  tumor  in  the  subconjunctival  tissue  near 
the  cornea,  at  the  semilunar  fold  or  caruncle.  As  it  increases  in 
sire,  it  may  implicate  the  lids,  extending  beneath  them  and  giving 
rise  to  more  or  less  considerable  adhesions.  The  tumor  may  remain 
stationary  for  a  long  period  and  then  rapidly  increase,  and  it  is 
very  prone  quickly  to  recur  after  removal.  It  must  be,  however, 
remembered  that  many  of  the  little  black  tumors  which  are  often 
erroneonsly  called  melanotic  cancer  are  only  sarcomata. 

Syphilitic  tUcers^  are  sometimes  met  with  on  the  conjunctiva, 
being  almost  always  situated  at  the  edge  of  the  lid,  and  they  bear 
a  strong  resemblance  to  a  chancre  upon  the  prepuce  ;  in  very  rare 
instances  they  may  occur  at  the  edge  of  the  cornea.*    AVe  shall 

«  "British  Med.  Journal/'  March  18,  1865.  «  Wccker,  i.  177. 
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enter  more  fully  into  their  clescription  when  speiikingof  the  syphi- 
litic ulcers  of  the  eyelids. 

Nasvi  goiiietimes  extend  from  the  external  portion  of  the  cj^elid 
to  the  piil]»el>ral  or  even  ocular  conjunctiva,  and  may  reach  a  very 
eonsidemhie  size  if  they  are  not  treated  at  an  early  period.  They 
luay,  however,  occur  priinarily  on  the  conjunctiva  or  the  semilunar 
fold,  and  should  be  removed  as  early  as  possible. 

LUhlasis  is  a  terra  applied  to  a  hardening  or  calcification  of  the 
secretion  of  the  conjunctival  glamls, more  especially  the  Meibomian 
glands.  The  affection  api>ear8  in  the  form  of  white,  round  concre- 
tions of  the  Bize  of  a  pin's  head,  which  nuiy,  however,  attain  larger 
dimensions  on  the  inner  surface  of  the  conjunctiva.  They  occur 
either  singly,  being  Bcattci-ed  about  o%'er  the  surface  of  the  lid,  or 
they  may  appear  arranged  in  single  file  along  the  tract  of  the  duct^ 
leadinc^  from  the  gland.  The  latter  is,  however,  much  more  rare. 
On  account  of  the  roughness  which  they  produce  »in  the  lid,  con- 
siderable irritation  and  even  a  certain  degree  of  conjunctivitis  nmy 
be  set  up.  The  little  calculi  are  easily  removed  by  incising  the 
conjunctiva  over  them,  and  lifting  them  out  with  the  point  of  a 
cataract  needle,  or  a  grooved  sjnituhu  Sometimes  the  concretion 
18  8oft  and  semi-tmnsparent,  and  apjx»ai*sat  the  opening  of  the  duct, 
wlience  it  may  be  readily  pressed  out. 

Tlic  secretions  of  tlic  caruncle  also  sometimes  undergo  cretifica- 
tion ;  and  chalky  deposits  are  likewise  met  with  in  the  caruciclei 
often  giving  rise  to  irritation  and  swelling, 

Panphigus  of  the  conjunctiva  is  a  very  rai*e  aflection,of  wliich,  I 

believe,  only  two  cases  have  been  recorded,  viz.,  one   by  White 

Cooj^r,^  the  otlier  by  Wecker.^     The  Bymi»toms  ai*e  very  cbarac* 

iteristic^  for  one  or  more  large  vesicles  form  in  the  palf*ebral  and 

^  ?rhap8  also  on  the  occular  conjunctiva ;  they  contain  a  turbid 

serum  and  look  exactly  ob  if  they  had  been  caused  by  a  bum  or 

»^cald.     There  is  generally  a  good  deal  of  conjunctivitis,  accompa* 

nied  by  lachrymation,  photophobia,  and  perhaps  some  muco-puru- 

,junt  discharge.     On  bui^ting,  the  vesicle  leaves  a  raw  excoriated 

surface,  which  secretes  a  thick  rauco-purulent  discharge.     If  re- 

eated  crops  of  vesicles  have  appeared,  they  may  gratlnally  give 

IK?  to  sytTmlepharon.     The  treatment  should  consist  of  mild  astriu- 

iit  eollyrift,  and  the  frequent  application  of  ^rlyeerine  to  moisten 

5  lids  (Weckcr).     Internally,  arsenic  should  ue  administered,  for 

*.li<!«e  patients  always  sufler  from  pemphigus  of  some  other  part  of 

the  bridy. 

Rt'inorrhagc  into  the  conjunctiva  is  generally  produced  by  blows  or 

h  upon  the  eye  or  face,  or  by  severe  Btniining  as  in  coughing, 

^»ng,  etc.,  causing  a  rupture  of  some  of  the  minute  bloodvessels 

conjunctiva.    Such  ecchymoses  are  also  often  met  with  in 

111*80  of  inflammations  of  the  conjunctiva,  or  in  persons  suf- 

from  scurvy.     In  other  cases,   they  occur  spontaneously 

any  apparent  cause;  I  have  met  with  several  instaoces  of 


U  0,  U.  Ht^W  U  155, 


«  •*KhMonaUbl./*  1808,3^. 


TUMORS    OF    THE    CONJUNCTIVA.  107 

this  kind  in  which  the  ecchymosis  had  come  on  during  the  night. 
But  the  effusion  of  blood  may  not  be  due  to  a  rupture  of  any  of 
the  conjunctival  bloodvessels,  but  have  graduall}'-  made  its  way 
forwards  from  the  orbit  beneath  the  conjunctiva.  Thus  a  blow 
upon  the  skull  may,  by  a  contre-coup,  produce  a  fracture  of  some 
jiortion  of  the  walls  of  the  orbit,  this  is  followed  by  more  or  less 
i«evere  hemorrhage,  and  the  effused  blood  may  make  its  way  for- 
wards beneath  the  conjunctiva.  The  ecchymosis  does  not,  how- 
ever, in  such  cases  appear  directly  after  the  accident,  but  only  at 
an  interval  of  several  hours. 

The  ecchymoses  are  generally  situated  on  the  ocular  portion  of 
the  conjunctiva  in  the  vicinity  of  the  cornea,  or  in  the  retro-tarsal 
fohL  The  effusion  mostly  gives  rise  to  uniformly  red  patches, 
which  vary  in  size  and  number,  but  it  may  be  so  considerable  that 
it  extends  round  the  whole  cornea. 

The  treatment  should  consist  chiefly  in  the  application  of  stimu- 
lating lotions,  e.g.^  Tr.  arnic.  5j,  Aq.  dest.  Jiv,  to  be  applied  to  the 
eye,  or  a  compress  moistened  with  this  lotion  should  be  firmly  tied 
over  the  eye;  indeed  a  firm  compress  bandage  accelerates  the  ab- 
sorption of  blood  more  than  any  other  remedy.  A  poultice  of 
black  bryony  root  is  also  useful. 

(Edema  of  the  conjunctiva  is  met  with  very  frequently  in  the 
course  of  many  inflammations  of  the  conjunctiva  and  inner  tunics 
of  the  eye,  but  it  may  also  occur  spontaneously,  more  especially  in 
elderly,  feeble  persons,  affected  perhaps  with  disease  of  the  kidney. 
The  treatment  should  consist  in  the  application  of  a  firm  bandage, 
and  the  use  of  mild  astringent  collyria.  A  few  superficial  incisions 
may  be  made  in  the  chemosis  with  a  pair  of  curved  sciasors.  The 
health  of  the  patient  should  be  at  the  same  time  attended  to.  Dr. 
Lawson  Tait*  nas  called  attention  to  the  important  fact  that  severe 
oedema  of  the  conjunctiva  is  sometimes  a  symptom  of  surgical  fever 
(pyaemia),  being  dependent  on  a  thrombus  in  the  cavernous  or  oph- 
thalmic sinus. 

Subconjunctival  emphysema  is  caused  by  fracture  of  the  nasal 
I^rietes,  which  admits  the  air  into  thd  subconjunctival  tissue,  or  by 
a  rupture  in  the  lachrymal  sac ;  when  the  air  is  also  admitted  be- 
neath the  conjunctiva,  if  the  nose  is  blown.  The  nature  of  the 
affection  may  be  recognized  by  the  peculiar  crackling  which  is 
heard  when  the  swelling  is  pressed  with  the  finger ;  firm  pressure 
causing  it  to  disappear.  A  banda&^e  should  be  applied,  and,  if 
necessary,  the  swelhng  may  be  pricked  with  a  needle  and  the  air 
allowed  to  escape. 
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L—P  ANNUS. 

This  affection  is  characterized  by  a  superficial  vascular  opacity 

of  the  coroca,  occupying  more  or  less  of  its  expanse.     [Fig*  33,] 

The    opacity  generally  com- 
[Fig.  33,  niences  at  the  periphery,  and 

gradually  extends  towards  the 
centre,  but  the  reverse  may  also 
occur.  It  is  due  to  the  forma- 
tion of  a  iieo-plastic  layer  of 
cells  beneath  the  epithelium, 
and  aUo  perhaps  in  the  eiijier- 
litnal  Inyei^  of  the  cornea,  just 
beneath  the  anterior  elastic 
lamina  (membrane  of  Bow- 
man).  These  neo-plastic  cells 
_^     ^^_^_^,.^„  show  a  tendency  to  become  de- 

^^•-'^^SiBB'^r  veloped  into  connective  tissue 

(Wedl)»  and  bloodvessels  ap- 
pear  amongst  them.  The 
^  bloodvessels  are  situated  be- 
neath the  epithelium,  and  also 
somewhat  deeper,  beneath  the 
anterior  elastic  lamina.  On 
closer  examination,  they  will 
be  found  to  consist  of  two  sets.  The  one  is  a  direct  continuation 
of  the  conjunctival  vessels,  and  is  almost  entirely  venous.  It  forms 
a  large-meshed,  tortuous  network  of  vessels,  covering  a  considerable 
portion,  or  perhaps  even  the  whole  of  the  cornea,  which  is  seen  to 
oe  opaque  and  hazy  between  the  meshes.  The  other  vessels,  which 
are  chiefly  arterial,  are  straiglit  and  parallel,  and  lie  beneath  those 
from  the  conjunctiva.  They  proceed  from  the  anastomosis  between 
the  conjunctival  and  subconjunctival  vessels,  at  the  limbus  con- 
junctivte,  where  it  forms  a  bright  rosy  zone,  If  the  vascularity  is 
considerable,  these  parallel  vessels  are  very  numerous,  and  give  a 
very  red  appearance  to  the  edge  of  the  cornea,  which  is  often  also 
somewhat  swollen.  When  the  cornea  is  extremely  vascular  and 
opaque,  so  that  it  assumes  a  very  red  or  even  fleshy  ai^pearance  " 


After  T-  W*  Jonei.] 


PANNUS.  109 

the  disease  is  termed  "  pannus  crassus^'^  whereas  if  the  bloodvessels 
are  few  and  scattered,  and  the  cloudiness  inconsiderable,  it  is  called 
^^  pannus  tenuisJ^ 

In  the  acute  form  of  the  disease,  there  is  often  considerable  pho- 
tophobia, lachrymation,  and  ciliary  neuralgia,  accompanied,  by 
marked  conjunctival  and  subconjunctival  injection.  But  if  the 
affection  runs  a  very  protracted  and  chronic  course,  the  irritability 
of  the  eye  is  generally  but  slight,  except  if  acute  exacerbations 
occur.  The  surface  of  the  cornea  gradually  becomes  more  opaque, 
rough,  and  irregular,  and  its  epithelial  layer  hypertrophied  and 
thickened,  so  that  the  cornea  may  finally  assume  almost  a  cuticular 
appearance.  Or  the  epithelium  maj^  be  shed  at  different  points, 
giving  rise  to  superficial  facets  and  irregularities.  But  the  loss  of 
substance  may  extend  much  deeper,  and  extensive  ulcers  be  formed, 
which  may  even  lead  to  perforation  of  the  cornea,  and  subsequently 
to  anterior  synechia,  staphyloma,  etc.  After  the  pannus  has  existed 
for  some  time,  the  cornea  is  apt  to  become  somewhat  thinned,  and, 
yielding  gradually  to  the  intra-ocular  pressure,  to  lose  its  normal 
curvature  and  become  bulged  forward.  This  fact  is  of  great  prac- 
tical importance,  for  even  although  the  cornea  should  hereafter 
re^in  much  of  its  transparency,  this  faultiness  in  its  curvature 
will  produce  considerable  deterioration  of  vision. 

Amount  the  causes  which  may  produce  pannus,  granular  oph- 
thalmia 18  by  fiir  the  most  frequent;  in  fact,  in  the  vast  majority 
of  those  cases  in  which  the  opacity  is  confined  to  the  upper  half  of 
the  cornea,  it  is  due  to  granular  lids.  When  speaking  of  granular 
ophthalmia,  I  mentioned  that  pannus  might  be  produced  by  the 
friction  of  the  roughened  surface  of  the  lid  on  the  cornea,  or  by  a 
direct  extension  of  the  granulations  on  to  the  ocular  conjunctiva, 
and  from  thence  on  to  the  cornea.  In  the  latter  case,  small  gray  or 
yellow  infiltrations  appear  near  the  margin  of  the  cornea,  and,  if 
the  attack  be  acute,  may  even  extend  over  the  whole  of  the  cornea. 
Between  these  infiltrations  bloodvessels  are  seen  to  be  passing. 

Phlyctenular  or  purulent  ophthalmia  may  also  give  rise  to  pannus. 
In  the  former  case,  the  opacity  and  vascularity  are  not  considerable 
in  extent,  and  the  aftection  is  chiefly  characterized  by  the  appear- 
ance of  scattered  phlyctenular,  or  small  infiltrations  on  the  surface 
of  the  cornea. 

The  disease  may  likewise  be  produced  by  the  constant  friction 
and  irritation  of  the  cornea,  caused  by  inverted  eyelashes,  with  or 
without  entropion,  by  cretification  of  the  Meibomian  glands  (chal- 
azion), and  by  the  desiccation  and  exposure  of  the  cornea  to  external 
irritants,  as  in  cases  of  lagophthalnius,  etc.  In  such  cases,  the 
disease  may  be  termed  "  traumatic  pannus."  In  the  chronic  form, 
[lannus  may  exist  for  many  j^ears  without  undergoing  any  particular 
change,  except  perhaps  thinning  and  prominence  of  the  cornea. 
Inflammatory  exacerbations  may,  however,  occur  again  and  again, 
and  each  time  leave  the  sight  and  the  opacity  of  the  cornea  in  a 
worse  condition. 
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The  prognosis  is  favorable  in  proportion  as  the  rannus  is  incon- 
Biderable  and  of  recent  origin,  and  the  cause  remediable.  In  very 
chronic  cases,  esiiecially  of  the  pannus  crassus,  the  disease,  even  if 
eventually  cured,  generally  leaves  behind  it  extensive  and  dense 
opacities.  If  there  is  a  central  leucoraa,  or  if  iritis  has  occarred 
during  the  progress  of  the  disease,  and  the  pupil  is  closed,  it  will 
be  necessary  to  perform  iridectomy. 

The  treatment  to  be  adopted  must  depend  upon  the  cause,  for  if 
the  latter  can  be  cured,  the  pannus  will  also  disappear.  As  I  have 
already  in  the  article  upon  granular  ophthalmia  entered  very  fully 
into  the  mode  of  treating  pannus  produced  by  that  disease,  I  need 
not  recur  to  this  subject.  In  cases  of  traumatic  pannus,  our  efforts 
must  be  at  once  directed  to  the  removal  of  the  cause,  e.g.,  the  en- 
tropion, inverted  lashes,  chalazion,  etc.  The  opacity  of  tne  cornea 
which  may  remain  after  the  disappearance  of  the  original  disease, 
must  be  treated  by  mild  local  irritants,  amongst  which  may  be  es- 
pecially recommended  insufflation  of  calomel,  tne  application  of  the 
red  or  yellow  precipitate  ointment,  vinum  opii,  oil  of  turpentine, 
suli>hate  of  copper,  etc.  These  applications  hasten  the  absorption 
of  the  morbid  products,  by  producing  a  temporary  inflammatory 
congestion  of  the  bloodvessels. 


2.— PHLYCTENULAR  CORXEITIS  (HERPES  CORNE-fi). 

This  disease  often  accompanies  phlyctenular  ophthalmia.  In 
fact,  the  two  atiections  are  alike  in  character,  and  demand  a  very 
similar  mode  of  treatment. 

As  in  phlyctenular  ophthalmia,  the  appearance  of  the  vesicles  on 
the  cornea  is  generally  preceded  by  a  sensation  of  heat  and  itching 
in  the  eyelids,  which  is  soon  followed  by  conjunctival  and  subcon- 
junctival injection,  photophobia,  lachrymation,  and  ciliary  neu- 
ralgia. The  latter,  which  is  often  but  slight  when  the  affection  is 
coniiiiod  to  the  conjunctiva,  is  frequently  very  severe  in  herpes 

corncje.     The  same  is  the  case  with  the 
[Fis:.  34.  photophobia,  which  is  often  most  in- 

tense and  persistent.  The  character- 
istic little  plilyctonula?  soon  make  their 
appearance  on  the  surface  of  the  cornea. 
[Fig.  34.]  Their  number  and  mode  of 
distribution  vary  greatly.  Sometimes, 
there  are  but  one  or  two  near  the 
margin  of  the  cornea,  in  other  cases 
they  aix?  moi*e  numerous,  and  are  either 
scattered  freely  over  the  surface  of  the 
cornea,  or  are  chiefly  confined  to  one 
{)art.  Or  again,  they  may  be  ranged 
along  its  edge  in  single  file,  surroundmg 
After  T.  w.  jonen.l  a  morc  or  Icss  Considerable  portion  of 

the  cornea  like  a  string  of  beads.    If 
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the  phlyctenulsB  are  numerous,  and  extend  over  a  considerable  ex- 
jiaDse  of  the  cornea  (pannus  scrofulosus),  the  vascularity  is  general, 
and  the  cornea  is  surrounded  by  a  bright,  rosy  zone  of  vessels  ; 
whereas,  if  the  pustules  are  confined  to  one  portion  of  the  cornea, 
the  injection  is  generally  also  partial.  Sometimes,  the  phlyctenulae 
are  very  superficial,  and  appear  in  the  form  of  small,  transparent 
vesicles  or  misters,  whose  epithelial  covering  is  soon  shed,  leaving 
a  small  excoriation,  which  may  easily  escape  detection,  and  lead  to 
an  erroneous  diagnosis  and  mode  of  treatment.  Generally,  how- 
ever, the  phlyctcnula  is  more  apparent,  and  is  imbedded  in  the 
cornea,  its  summit  rising  slightly  above  the  surface.  It  appears 
in  the  form  of  a  small,  circumscribed,  gray  infiltration,  surrounded 
by  a  zone  of  slightly  opaque  and  swollen  cornea,  the  latter  being 
especially  the  case  if  several  phlyctenulse  are  situated  close  together. 
At  its  apex  a  little  transparent  vesicle  often  forms,  which  bursts 
and  leaves  an  excoriated  surface,  the  bottom  of  which  is  opaque, 
and  of  a  gray  or  grayish-yellow  color.  This  excoriation  may  gradu- 
ally extend  somewhat  in  circumference  and  depth,  and  assume  the 
character  of  a  small  ulcer,  which  is  especially  apt  to  occur  if  the 
phlyctenula  is  situated  near  the  centre  of  the  cornea,  and  the  affec- 
tion has  been  injudiciously  treated  by  strong  astringents.  If  no 
transparent  vesicle  forms  at  the  apex  of  tlie  phlyctenula,  this 
becomes  somewhat  more  opaque  and  infiltrated,  and  then,  losing  its 
epithelial  covering,  is  changed  into  a  superficial,  yellowish-gray 
ulcer.  These  ulcers  generally  run  a  very  favorable  course  if  they 
are  judiciously  treated,  and  show  little  or  no  tendency  to  extend 
much,  either  in  circumference  or  depth.  The  ulcer  becomes  covered 
by  a  layer  of  epithelium,  and  gradually  fills  up,  and  the  cornea 
regains  more  or  less  of  its  transparency.  But  if  the  infiltrations 
are  situated  very  close  to  each  other,  two  or  three  may  coalesce,  and 
thus  give  rise  to  one  extensive  ulcer,  which  may  increase  in  depth, 
and  even  lead  to  perforation.  This  may  also  occur  if  the  infiltra- 
tions are  situated  somewhat  deeply  in  the  cornea,  and  if  strong 
local  irritants  (nitrate  of  silver,  sulphate  of  copper,  etc.)  are  em- 
ployed. In  the  majority  of  cases  there  is  no  fear  of  this  complica- 
tion, for  under  judicious  treatment  the  excoriations  or  little  ulcers 
soon  fill  up,  the  corneal  substance  is  regenerated,  and  perhaps  no 
opacity  is  finally  left.  In  other  cases,  the  result  is  not  so  favorable, 
for  a  more  or  less  dense  opacity  may  remain  behind. 

There  is  great  tendency  to  relapse.  Just  as  the  symptoms  of 
irritation  and  vascularity  are  subsiding,  the  phlycteuulse  disap- 
{learing,  and  the  disease  seems  to  be  almost  cured,  all  the  acute 
symptoms  of  irritation  return,  a  fresh  crop  of  pustules  makes  its 
appearance,  and  a  severe  relapse  takes  place.  This  may  occur  again 
and  again,  and  the  afiTection  gradually  assume  a  chronic  diameter ; 
vessels  are  developed  upon  the  cornea,  which  run  towards  the  infil- 
tration, and  this  condition  might  be  mistaken  by  a  superficial 
observer  for  that  of  fascicular  corneitis.  On  closer  examination 
it  will,  however,  be  seen  that  the  bloodvessels  are  few  in  number, 
and  more  scattered,  not  rising  prominently  above  the  surface  of 
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the  cornea,  and  not  pushing  alone  the  infiltration  before  them,  but 
nitlior  Htopping  short  of  it.  When  numerous  phljctenulce  are 
crowded  together  on  the  cornea,  and  interspersed  with  bloodvessels, 
it  iH  often  termed  "  lierpetic  or  scrofulous"  pannus,  more  especially 
if  they  are  situated  in  the  upper  half  of  the  cornea. 

The  causes  which  may  produce  this  affection  are  the  same  as 
thoBc  which  give  rise  to  phlyctenular  ophthalmia,and  it  also  occurs 
most  frequently  amongst  children  and  young  persons  of  a  weakly, 
scrofulous  constitution,  and  nervous,  excitafile  temperament. 

The  treatment  should  also  be  similar  to  that  which  was  recom- 
mended for  phlyctenular  ophthalmia.  I  must  here  lay  the  greatest 
stress  u[)on  the  necessity  of  avoiding  the  use  of  caustics,  more  espe- 
cially the  nitrate  of  silver,  for  this  greatly  increases  the  irritability 
of  the  eye,  aggnivates  the  character  of  the  disease,  and  augments 
any  tendency  to  necrosis  and  breaking  down  of  the  corneal  tissue. 
It  may  also  cause  the  inflammation  to  extend  to  the  iris  and  ciliary 
body.  Indeed  it  may  be  laid  down  as  a  rule,  that  in  all  affections 
of  the  cornea,  except  those  of  a  very  chronic  character,  the  use  of 
caustics  should  be  most  strictly  avoided.  In  phlyctenular  comeitis 
our  chief  endeavor  must  be  to  diminish  the  great  irritability  of  the 
eye,  to  prevent  the  extension  of  the  phlyctenulae  or  ulcers,  and  to 
facilitate  and  assist  the  regeneration  of  the  corneal  tissue.  The 
agent  which  we  shall  find  of  the  greatest  service  for  these  purposes 
is  atn>i)ino.  Indeed  this  remedy  is  invaluable  in  the  treatment  of 
aiVoctions  of  the  cornen  and  iris.  It  exerts  a  beneficial  influence 
u)K)n  the  cornea  by  acting  as  a  local  antesthetic  during  its  passage 
through  the  cornea  into  the  aqueous  humor,  thus  greatly  dimin- 
ishing the  irritability  of  the  cornea  and  of  the  ciliary  nerves. 
This  "is  often  witnessed  when  a  drop  of  atropine  is  applied  to  an 
eye  aftlvteilwith  acute  corneitis,accom|>anieil  by  intense  symptoms 
o(  irritation  :  for  if  such  an  eye  is  examineil  half  an  hour  after  the 
application  of  the  atropine,  we  find  a  very  marked  dimination  in 
all  those  symptoms;  thoi>atientexpressinghiniself  greatly  relieved. 
The  atn-^pino  also  acts  by  decreasing  the  intra-ocular  tension,  and 
thus  ivliovinir  the  cornea  of  a  certain  degree  of  pressure;  hence  its 
nutrition  ani  the  regeneration  of  its  substance  are  greatly  faeili- 
tatid.  This  diminution  in  the  intra-ocular  tension  is  of  special 
advantage  in  deep  ulcers  of  the  cornea,  as  will  he  readily  under- 
stood when  wo  romemU^r  that  the  thinnest  portion  of  the  cornea 
^tho  bottom  of  the  ulcer i  has  to  sustain  the  same  degree  of  intra- 
tvular  pressure  as  the  healthy  pirt.'    The  solution  of  atropine  \gr. 

*  I  must,  hovro^er,  sircaiciv  insist  upon  tlie  il'isti^lnt^  necessiir  of  the  «olaiion  of 
Ain^pino  Infill j:  quiio  i>un\  iiut  |wrff-cilr  frw*  from  *ny  udmixtinY  of  sUtin^  Add  or 
>pi!iis  of  >AiKC.  A  ft->«  iiTx^|V5  of  siix^nir  snlpbunc  acid  sty  soxaf'tiines  adi^^d  br 
<lu;iv;s:s  >A  h<  n  tho  su^i^hite  of  Atn'^piD^  it  Xkca  quiu  neum!.  sued  ibc-rr-ibiv  imper- 
;Vvr>  >4^1ul  Jo.  I  hA\«^  rect  mnli  Mvenil  iiis:jaiCf»  in  uhicb  a  purp  folnuon of  auo- 
pirii-'",^T\n<\i  of  the  cT\-*u-sl  l^r-nffii  in  allarini;  ibe  iniulTilitT  cf  lb*  ere  uid  in 
ji'.lcA^A'tinc  tbf  intiainxnation.  ind  in  vhxh*  a  fiv^  ^^PP'y  of  ji:n>]xn*  (mftd^  up 
ajU  r  ;ho  ss*mo  prx^^ np::o&.  but  ot>iAin<\i  fixHn^  «^tff  nrn;  cbcauf^^  Las  ml  <-«ce-  set  up 
^wrr  irnuiku)  of  lb*  t  ><*.  acc\>nipanifd  bv  oi'osdcnKe  pais.  rf«diKr»w  lacSinmia- 
::o:^  <ic,  bui  :bc>o  5\n-.]toins>  s^vm  d:saf>{Wart^  apiia on  "ibr  «» ci a  prnn solcnioa 
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ij  ad  5j  of  water)  ehoald  be  applied  to  the  eye  three  or  four  times 
a  day.  If  it  should,  after  a  time,  be  found  rather  to  increase  than 
alleviate  the  irritation,  a  collyrium  of  belladonna  must  be  substi- 
tuted. If  it  has  already  produced  considerable  irritation  of  the 
conjunctiva  and  a  crop  of  vesicular  granulations,  an  astringent 
collyrium  of  alum,  borax,  or  nitrate  of  silver  (gr.  j  ad  3j)  should  be 
employed.  The  belladonna  ointment  is  to  be  rubbed  on  the  fore- 
head three  or  four  times  daily,  until  a  slight  papular  eruption  is 
produced.  If  there  is  much  pain  in  and  around  the  eye,  and  more 
especially  if  the  latter  is  very  painful  to  the  touch,  much  relief  is 
often  experienced  from  the  application  of  two  or  three  leeches  to 
the  temple,  or  a  blister  should  be  applied  behind  the  ear.  If,  to- 
gether with  the  photophobia  and  lachrymation,  the  temperature  of 
the  lid  is  much  increased,  I  have  often  found  very  marked  benefit 
from  the  periodical  application  of  cold  compresses.  These  are  to 
be  applied  three  or  four  times  a  day,  for  a  space  of  20  to  30  minutes, 
and  are  to  be  changed  every  two  or  three  minutes,  as  soon  as  they 
get  the  least  warm.  The  photophobia  is  often,  however,  very  obr 
stinate  and  intractable.  When  it  is  chiefly  due  to  an  abrasion  of 
the  epithelium  and  exposure  of  the  corneal  nerves,  a  compress  band- 
age should  be  applied.  3ut  sometimes  it  resists  all  remcdief=i,  and 
a  severe  spasm  of  the  lids  (blepharospasm)  remains  even  after  the 
affection  of  the  cornea  is  cured.  In  such  cases  the  different  reme- 
dies which  I  have  mentioned  in  the  article  on  phlyctenular  oph- 
thalmia, should  be  tried,  viz.,  subcutaneous  injection  of  morphia, 
immersion  of  the  face  in  cold  water,  and  if  all  these  fail,  and  the 
spasm  is  arrested  by  pressure  upon  the  supra-orbital  nerve,  we  must 
have  recourse  to  a  division  of  this  nerve.  I  have  often  found  that 
a  prolonged  stay  at  the  sea-side,  together  with  sea-bathing,  tonics, 
a  generous  diet,  and  plenty  of  out-of-door  exercise  will  cure  cases 
of  photophobia,  whicn  have  obstinately  resisted  all  other  remedies. 
Small  doses  of  tartar  emetic  sometimes  prove  useful  in  alleviating 
the  photophobia  and  ciliary  irritation  during  the  acute  stage  of  the 
disease,  ^ut  this  remedy  should  not  be  persisted  in  if  it  does  not 
produce  any  benefit  in  the  course  of  a  few  days,  as  its  prolonged 
use  is  apt  to  weaken  and  debilitate  the  patient.     Arsenic  has  also 

of  atropine.  On  examination,  the  impure  solution  was  found  to  contain  a  small 
quantity  of  strong  snlphuric  acid.  8ucli  cases  as  this  completely  disprove  the 
theory  that  a  small  quantity  of  strong  acid  or  of  alcohol  can  have  no  prejudicial 
effect  opoB  the  eye,  even  althongh  there  may  be  much  ciliary  irritation  and  a  severe 
inflammation  of  the  cornea  or  iris.  I  must  state,  however,  that  we  occasionally 
meet  with  excepUonal  cases,  in  which  there  exists  a  peculiar  idiosyncrasy  which 
renders  the  patient  most  intolerant  of  the  use  of  even  a  weak  and  perfectly  pure 
solution  of  atropine.  I  have  seen  instances  in  which  a  drop  of  a  weak  and  quite  pure 
solution  of  atropine  has  produced  great  irritation  and  pain,  or  even  an  erysipelatous 
oonditioo  of  the  eyelids  and  cheek,  accompanied  by  redness  and  chemotic  swelling 
of  the  conJoncUva.  This  is,  however,  a  very  exceptional  occurrence,  and  bears 
not  the  least  analogy  to  those  cases  in  which  the  irritation  is  caused  by  the  impurity 
of  the  atropine,  for  in  such,  a  pure  solution  is  not  only  well  borne,  but  greatly 
alleviates  the  ciliary  irritation  and  inflammatory  symptoms.  Mr.  Lawson  also 
mentions  tome  interesting  instances  of  this  peculiar  idiosyncrasy,  in  a  paper  in  the 
*  R.  L.  O.  H.  Reports,**  vi.  119. 
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l)ecii  strongly  recommended  in  this  form  of  corneitis,  on  the  sup- 
position of  its  similarity  to  eczema.  This  remedy  often  proves  very 
serviceable,  especially  if  the  corneitis  is  accompanied  by  an  ecze- 
iiiatous  eruption  of  the  forehead  and  face.  In  the  latter  case  the 
lotion  of  acetate  of  lead  and  glycerine  (p.  85)  should  be  applied  to 
the  face ;  or  the  following  lotion  may  be  used  for  the  same  purpose: 
K.  Boracis  5ij,  Glycer.  §S8,  Aq.  sambuci  3ij,  Aq.  dest.  ad  .?viij.  A 
l)owder  containing:  oxide  of  zinc  may  be  dusted  over  the  face.  The 
jiutient's  general  health  should  be  attended  to,  and  if  he  is  of  a 
weakly  and  scrofulous  habit,  tonics,  cod-liver  oil,  and  a  notritious 
and  generous  diet,  together  with  the  use  of  ale  and  wine,  should 
be  i^rescribed.  The  bowels  should  be  kept  well  regulated,  and 
sjK'cial  attention  should  be  paid  to  the  free  action  of  the  skin,  as 
this  exerts  a  marked  influence  ujwn  the  symptoms  of  ciliary  irri- 
tation, especially  the  photophobia.  When  the  acute  symptoms 
have  subsided,  we  must  have  recourse  to  the  insufflation  of  calomel, 
and  if  this  is  well  borne  the  yellow  oxide  of  mercury  ointment 
(gr.  j — ij  ad  3j)  should  be  applied  ;  this  will  not  only  hasten  the 
absorption  of  any  remaining  oj^city,  but  check  the  tendency  to 
rolai'sos.  In  chn^nic  and  ver}'  obstinate  cases,  especially  if  they  are 
accompanied  by  much  vascularity  of  the  cornea,  great  benefit  is 
often  exjierienced  from  a  seton. 

In  rare  instances,  we  meet  with  a  peculiar  formation  of  transpa- 
rent vesicles  uiK)n  the  surface  of  the  cornea,  which  are  produced  oy 
slight  elevations  of  the  epithelial  layer  and  the  anterior  elastic 
lamina  from  the  surface  of  the  cornea  projier.  The  appearance 
presented  by  these  little  blisters  is  very  characteristic,  and  is  gener- 
ally accompanied  by  very  severe  symptoms  of  irritation,  especially 
photophobia  and  lachrymation.  These  symptoms  subside  when 
the  vesicles  burst,  but  a*  fresh  crop  of  the  latter  is  generally  formed 
i'very  thrve  or  four  days.  In  a  case  mentioned  by  Mooren  the 
ilisoase  assumed  the  chaVacter  of  a  regular  tertian  type,  and  was 
^.urod  by  the  energetic  use  of  quinine;  indeed  this  remedy,  com- 
bined i'erhi\}»s  with  steel, should  l>e  given  in  all  cases;  atropine  and 
a  con4>ivss  bandage  Injing  ap[»lied  to  the  eye. 


3,— FASCICULAR  CORNEITIS. 

This  peculiar  form  of  ci>rneitis,  which  is  very  common  in  Ger- 
many, is  oxtivmely  nirt*  in  Kiiirland,  for  whilst  I  saw  many  instances 
ot*  it  in  Berlin,  I  onlv  rvMuemWr  having  met  with  four  pure  cases 
in  KngUuul  during  tlio  last  eight  yeai-st 

The  symptoms  of  this  atlVvtivm'an.*  very  chamcteristic  and  easily 
ivoognizcHl.  The  attack  is  generally  usheri^.1  in  by  considerable 
photophobia,  laohrymation,  and  ciliary  neunilgia.  On  examining 
tho  eye,  the  ovular  conjunctiva  is  found  to  be  injected,  and  there  is 
also  seen  a  bright  r^v>y  zone  of  sulK\'^njunctival  vessels  round  the 
iornea.  Near  the  eilge  of  the  huter  may  ivrhaj*  be  noticed  at  one 
spot  a  few  small  phlyctenula\  and  the  limbus  cv^njunctivfe  is  at  this 
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{)omt  also  somewhat  swollen.  The  parallel  subconjunctival  vessels 
are  seen  at  this  spot  to  pass  on  to  the  cornea  and  extend  more  or 
less  on  to  its  surface,  forming  a  narrow  bundle  or  leash  of  vessels 
(hence  the  term  "  fascicular"  corneitis),  which  lies  in  a  somewhat 
swollen  and  elevated  portion  of  the  cornea.  This  fasciculus  of 
vessels  consists  both  of  veins  and  arteries ;  at  its  apex,  and  rising 
somewhat  above  the  level  of  the  vessels,  is  noticed  a  small,  cres- 
centic,  yellowish-gray  infiltration,  surrounded  by  a  somewhat 
opaque  and  swollen  portion  of  cornea.  As  the  disease  progresses, 
the  infiltration  is  gradually  pushed  furtlier  and  further  on  to  the 
cornea  in  front  of  the  vessels ;  its  epithelial  covering  is  shed,  it 
assumes  a  yellowish  tint  and  becomes  changed  into  a  small  super- 
ficial ulcer.  In  some  instances  the  original  leash  of  vessels  may 
bifurcate,  so  that  it  assumes  a  Y  shape,  having  a  separate  infiltra- 
tion at  each  apex.  The  disease  may  extend  far  on  to  the  cornea, 
and  prove  dangerous  from  its  leaving  a  dense  opacity  in  the  centre 
of  the  cornea  just  over  the  pupil ;  but  the  ulcer  generally  remains 
superficial,  and  does  not  extend  very  deeply  into  the  cornea  or  lead 
to  perforation.  During  the  progressive  stage,  the  symptoms  of  irri- 
tation are  very  marked  and  obstinate.  When  the  disease  has  reached 
its  acme,  it  generally  remains  stationary  for  some  little  time  (per- 
haps even  several  weeks)  and  then  gradually  diminishes  in  intensity 
and  slowly  retrogrades,  the  symptoms  of  irritation  rapidly  disap- 
pearing. The  time  which  elapses  during  these  several  stages,  will 
depend  upon  the  size  of  the  fasciculus  of  vessels  and  of  the  infiltra- 
tion. The  vascularity  gradually  diminishes,  the  ulcer  is  again 
covered  by  a  layer  of  epUhelium,  and  begins  to  fill  up  from  the 
periphery  towards  the  centre ;  the  corneal  tissue  is  more  or  less 
re^nerated,  and  after  a  time  but  little  opacity  may  be  left. 

This  disease  is  generally  due  to  the  same  causes  as  phlyctenular 
ophthalmia,  and  is  most  frequently  met  with  in  weakly  and  scro- 
fulons  persons,  and  in  them  it  is  very  apt  to  run  a  most  protracted 
course. 

If  the  symptoms  of  irritation  are  very  acute,  only  soothing  reme- 
dies should  be  applied.  Atropine  should  be  dropped  into  the  eye,, 
the  compound  belladonna  ointment  should  be  rubbed  in  over  the 
forehead,  a  blister  should  be  applied  behind  the  ear,  and  a  leech  or 
two  to  the  temple  if  the  eye  is  very  painful  to  the  touch.  If  the 
vascularity  is  very  marked  and  the  case  severe,  benefit  is  often 
derived  from  dividing  the  bundle  of  vessels  close  to  the  cornea, 
either  with  a  small  scalpel  or  a  pair  of  curved  scissors ;  for  after 
this  has  been  done,  the  bloodvessels  on  the  cornea  and  the  infiltra- 
tion are  found  to  shrink  and  diminish  in  size.  When  the  acute 
symptoms  of  irritation  have  considerably  subsided,  the  insufflation 
of  calomel  should  be  at  once  commenced,  or  the  yellow  oxide  of 
mercury  ointment  (gr.  ij — viij  ad  3j)  should  be  applied.  Both  these 
remedies,  but  more  especially  the  yellow  oxide,  are  almost  specifics 
for  this  disease.  The  ointment  may  be  applied  from  the  very  com- 
mencement, if  the  symptoms  of  irritation  are  not  very  marked ;  it 
must,  however,  be  usea  with  care,  and  its  effect  should  be  closely 
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watched.  If  we  find  the  next  diiy  that  it  has  excited  considerable 
redness  and  irritation,  its  use  Bhoold  be  temporarily  abstained  from ^ 
ind  calomel  should  besiibstitiited.  It  is  also  of  much  use  in  cheek- 
ing the  tendency  to  relapses,  in  cutting  the^e  short,  and  in  hastening 
tlie  absorption  of  the  corneal  opacity.  Frecjuentiy,  we  must  ring 
the  changes  between  the  ointi intent  and  the  caloniei,  as  after  a  time 
they  temporarily  lose  some  of  their  effect. 

A  seton  at  the  temple  sometimes  also  prove^^  of  much  benefit  in 
this  affection,  not  only  in  shortening  the  course  of  the  disease,  but 
also  in  preventing  the  occurrence  of  relapses. 


4.— SUPPURATIVE  CORXEITIS. 


I 


l^ractically,  it  is  of  importance  to  distioguish  two  principal  forms 
of  suppurative  corneitis.  The  one  is  accompanied  by  more  or  less 
marked  inflamrantory  symptoms,  whilst  in  the  other  these  are  en- 
tirely absent,  and  the  chief  danger  of  the  disease  is  found  in  their 
absence,  as  the  euppuration  spreads  very  rapidly  and  an  extensive 
abscess  or  sloiigli  of  the  cornea  sijeedily  ensues.  These  two  farms 
also  demand  a  totally  opposite  plan  of  treatment.  In  the  inflaui- 
matory,  we  must  endeavor  to  check  and  subdue  the  symptoms  of 
irritiition  and  intlammatiou  by  local  antiphlogistics ;  whereas  in 
tlie  torpid,  non-infiaraniatory  form,  we  must  most  carefully  eschew 
mich  treatment,  an<l  at  once  attempt  to  produce  a  certaitj  degree  of 
inflammation,  in  order  to  cheek  the  tendency  to  necrosis  and  puru- 
lent infiltration. 

Whilst  drawing  special  attention  to  these  two  op|K>sitc  types  of 
the  disease,  I  must  state  that  in  practice  we  constantly  meet  with 
mixed  fornis^  showing  some  of  the  symptoms  of  eacli  type.  Indeeil 
the  surgeon  will  chiefly  display  his  skill  and  judgment,  by  distin- 
guishing whether  any  of  the  symptoms  have  attained  an  undue 
prominence  and  retpiire  to  be  checked  in  order  that  a  just  balance 
may  be  maintained  between  the  necessary  degree  of  inflammation 
and  the  suppurative  condition  of  the  cornea;  so  that  whilst  on  the 

tone  hand,  the  inflammatory  symptoms  are  not  allowed  to  become 
excessive,  they  are,  on  the  other,  not  too  much  suppressed. 
The  injiammalort/  snpjntraiive  cornet  lis  is  often  accomi>anied  by 
great  photophobia,  lachrymation,  and  intense  ciliary  neuralgia  : 
there  is  also  much  conjunctival  and  aubconjunctival  inject icm,  the 
cornea  bettig  surrounded  by  a  briglit  rosy  xone,  accompanied  per- 
liaps  by  some  chemosis.  On  account  of  the  irritation  of  the  ciliary 
nerves,  tlie  pupil  is  often  greatly  contracted.  On  examining  the 
cornea,  we  notice  a  small  circumscribed  infiltration,  which  is  gene- 
rally situated  near  the  centre,  but  sometimes  at  the  periphery  of 
the  cornea.  Its  position  varies,  sometimes  it  is  situated  in  the 
superficial  layers  of  the  cornea,  and  then  the  latter  may  become 
Bomewhat  raised  above  the  level  at  this  point,  or  it  may  lie  in  the 
central  or  deeper  portion  of  the  cornea,  in  which  case  the  surface 
remaiuB  unaltered.  The  infiltration  soon  incre^ises  in  density  and 
I 


8UPPUBATIVK    CORNEITIS.  117 

assumes  a  creamy  yellowish-ffray  color,  being  surrounded  by  a  well- 
marked  line  of  demarcation  m  the  form  of  a  light  gray  zone,  which 
grad  ually  shades  oft'  into  the  transparent  cornea ;  the  latter  also  shows 
a  certain  degree  of  inflammatory  swelling  at  the  point  occupied  by 
this  zone.  The  epithelium  may  be  shed,  and  a  portion  of  the  con- 
tents of  the  infiltration  break  down  and  be  thrown  ofl^,  so  that  a 
more  or  less  deep  ulcer  is  formed.  Although  the  subconjunctival 
vessels  may  |iass  slightly  on  to  the  cornea,  they  never  reach  the 
nicer,  even  w^hen  this  is  situated  near  the  periphery.  When  it  is 
in  the  centre  of  the  cornea,  the  latter  appears  quite  free  from  blood- 
vessels, except  a  few  which  may  just  pass  over  its  margin.  The 
retrogressive  stage  generally  soon  sets  in,  the  infiltration  changes 
its  yellow  hue  for  a  light  gray  tint,  and  becomes  gradually  ab- 
sorbed, leaving  perhaps  hardly  any  opacity  behind.  The  disease 
as  a  rule  shows  a  tendency  to  remain  localized,  and  not  to  extend 
superficially,  but  rather  in  depth.  Relapses  are  apt  to  occur  a^id 
the  afibction  may  thus  assume  a  chronic  character. 

But  the  disease  does  not  always  run  so  favorable  a  course.  Thus, 
several  superficial  infiltrations  may  be  formed  close  to  each  other, 
and,  gradually  extending  in  circumference  and  depth,  may  coalesce 
and  thus  give  rise  to  a  considerable  abscess  of  the  cornea.  Their 
contents  undergo  suppurative  and  fatty  degeneration,  the  cells  and 
DDclei  break  down,  the  infiltration  assumes  a  yellow  color,  beiiig 
sarrounded,  however,  by  a  grayish-white  zone  of  demarcation,  if 
this  occurs  near  the  centre  of  the  cornea,  it  may  prove  dangerous 
from  its  leaving  a  dense  opacity  just  over  the  pupil,  or  from  its 
perhaps  leading  to  an  extensive  slough  of  the  cornea.  Again,  if 
the  infiltration  is  situated  deeply  in  the  cornea,  it  may  lead  to  per- 
foration of  the  latter,  or  give  rise  to  onyx,  hypopyon,  and  iritis. 
The  pus  may  sink  down  between  the  lamellse  of  the  cornea  to  its 
lower  mai^in,  and  thus  produce  a  peculiar  opacity,  termed  onyx  or 
unguis,  on  account  of  its  supposed  resemblance  to  the  white  lunula 
of  the  finger-nail.  If  the  onyx  is  but  small,  and  confined  to  the 
very  edge  of  the  cornea,  it  may  easily  be  overlooked,  more  espe- 
cially irit  be  somewhat  covered  by  the  swollen  limbusconjunctivoe. 
K  it  is  more  considerable,  so  that  it  reaches  nearly  up  to  one-third 
of  the  cornea,  or  even  higher,  it  maybe  mistaken  for  an  hypopyon. 
But  on  careful  examination  (more  especially  with  the  oblique  illu- 
mination) it  will  not  be  diflicult  to  distinguish  it  from  the  latter, 
for  it  will  be  seen  to  lie  on  the  corneal  sideof.  the  anterior  chamber, 
a  portion  of  transparent  cornea  perhaps  dividing  it  from  the  latter, 
and  it  is  situated  at  some  distance  from  the  iris.  But  the  difier- 
ential  diagnosis  is  of  course  more  diflicult  if,  as  is  sometimes  the 
case,  an  hypopyon  coexists  with  the  onyx. 

The  hypopyon  which  not  unfrequently  accompanies  suppurative 
comeitis  fmore  especially  the  non-inflammatory  form)  may  be  pro- 
duced either  from  the  iris  or  from  the  cornea  in  the  following 
ways : — 

1.  An  inflammation  of  the  iris  may  supervene  upon  the  corneitis. 


118 


DISEASES    OF    THE    CORNEA, 


lymph  be  eflfused    into  the   aqneous  humor,  and,  fulling  to  the 
bottom  of  the  anterior  chamber,  thus  produce  an  hypopyon. 

2.  The  abscess  may  jK*rtbrate  the  cornea,  and  its  purulent  con- 
tents be  carried  into  the  aqueous  humor  and  be  precipitated  at  the 
bottom  of  the  anterior  cliamber.  Sometimes  &ucli  a  mode  of  pro- 
duction of  hypopyon  is  completely  ov^erlooked,  from  the  fact  that 
the  communication  between  tlie  anterior  chamber  and  tlie  abscess 
in  the  cornea  is  not  large  and  direct,  but  is  brought  about  by  a 
small  sloping  canal,  through  which  the  contents  of  the  abscess 
have  made  their  way  into  tlie  anterior  chamber.  Special  attention 
has  been  called  to  tliis  fact  by  AVeber,^  who  has,  moreover,  fre- 
quently passed  a  minute  ]irobe  from  the  ulcer  tlirough  the  canal 
into  the  anterior  chamber,  and  thus  verified  the  conmmnication. 
With  the  oblique  illumination,  this  little  canal  appears  like  a  white 
streak,  running  from  the  abscess  to  the  anterior  chamber. 

3,  When  the  abs^ccas  is  situated  deeply  in  the  cornea,  near  the 
membrane  of  Dcseemet,  inflammatory  proliferation  and  fatty  de- 
generation of  the  epithelial  celhs,  lining  the  posterior  jwrtion  of  the 
coriicii,  may  occur.  They  are  thrown  off,  and,  mixing  with  the 
aqueous  humor,  render  this  turbid,  and  if  the^  deposits  are  con- 
siderable in  quantity,  they  may  fall  down  to  the  bottom  of  the 
anterior  chamber  and  thus  produce  an  hypopyon,  -It  has  been  also 
supposed  that  the  latter  is  often  due  to  a  transudation  of  some  of 
the  contents  of  the  deep-seated  abscess  into  tlie  aqueous  humor,' 
Weber,  however,  asserts  that  he  has  never  met  with  an  instance  in 
which  the  communication  between  the  abscess  and  the  anterior 
chamber  could  not  l>e  distinctly  proved  by  means  of  probing.  I 
have,  however,  met  witli  cases  of  abscess  in  the  middle  portion  of 
the  cornea,  which  have  been  accompanied  by  an  infiltration  situated 
at  the  membrane  of  Descemet,  and  an  hypopyon  evidently  pro* 
duced  by  the  latter  (for  there  was  no  iritis),  and  in  which  I  have 
failed,  on  the  most  careful  examination  by  the  oblique  illumination, 
to  tmce  any  communication  between  the  abscess  and  the  posterior 
infiltration. 

Inflammatory  suppurative  corneitis  is  met  with  m  severe  and 
aggravated  cases  of  phlyctenular  corneitis,  and  also  in  severe  eases 
of  purulent,  granular,  and  diphtheritic  ophthalmia.  It  is  very 
frerpiently  caused  by  mechanical  and  chemical  injuries,  such  as  the 
lodgment  of  chips  of  steel,  a  bit  of  wheat  ear,  etc.,  in  the  substance 
of  the  cornea,  whicli  perhaps  remain  tliere  undiscovered.  This  is 
especially  the  cjise  in  old  or  very  feeble  persons.  It  may  also  follow 
operations  upon  the  eye,  more  particularly  those  for  cataract. 

In  the  ^milder  cases  of  inflammatory  suppurative  corneitis,  atro- 

Eine  should  be  applied  three  or  four  times  daily,  and  the  compress 
andage  employed*     If  there  is  much  irritability  and  ciliary  neu- 
.ralgia,  and  if  the  eye  is  very  painful  to  the  touch,  two  or  three 
'icKJches  should  be  applied  to  tbe  temple.     Subcutaneous  injections 
of  morphia  may  also  be  employed  with  great  advantage.     If  tbe 


»  ^*A,  f.  O.,'*  vJH.  1,  329. 
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abeeess  resists  all  treatment,  great  benefit  is  often  derived  from 
slightly  opening  it  with  the  point  of  an  extraction  knife.  But 
if  it  is  deep  seated,  and  threatens  to  perforate  the  cornea,  paracen- 
tesis  shonld  be  performed  by  passing  a  fine  needle  into  the  anterior 
chamber  through  the  bottom  of  the  abscess.  If  a  considerable 
hypopyon  exists,  paracentesis  should  also  be  performed,  but  with  a 
broaa  needle,  the  object  of  the  operation  being  not  so  much  to  re- 
move the  lymph  from  the  anterior  chamber  as  to  diminish  the 
intra-ocolar  pressure,  and  thus  to  arrest  the  progress  of  the  disease, 
to  hasten  the  absorption  of  the  infiltration,  and  facilitate  the  re- 
generation of  the  corneal  tissue.  This  operation  may  have  to  be 
repeated  several  times  (vide  treatment  of  ulcers  of  the  cornea  by 
paracentesis).  In  order  to  diminish  the  intra-ocular  pressure  still 
more  completely,  and  more  eflectually  to  subdue  the  inflammation, 
it  may  be  very  advisable  to  perform  iridectomy  in  cases  in  which 
suppurative  corneitis  is  extensive,  threatens  perforation,  and  is  ac- 
companied by  hypopyon.  This  is  more  especially  the  case  if  the 
abscess  is  deep,  and  situated  in  the  centre  of  the  cornea,  for  even 
if  it  should  not  perforate,  it  will  leave  a  dense  leucoma,  which  will 
subsequently  necessitate  the  formation  of  an  artificial  pupil.  It 
is,  therefore,  much  wiser  to  make  an  iridectomy  at  once,  as  this 
will  exert  a  beneficial  influence  upon  the  course  of  the  disease,  and 
leave  an  artificial  pupil  opposite  a  clear  portion  of  the  cornea. 

In  the  non-inflammatory  suppurative  corneitis  there  is  generally 
a  very  marked  absence  of  all  the  usual  symptoms  of  irritation  and 
inflammation.  There  is  no  photophobia,  lachrymation,  or  pain, 
and  the  eye  appears,  in  fact,  abnormally  insensible  to  external 
irritation  (bright  light,  etc.).  It  may,  however,  supervene  upon  a 
circumscribed  infiltration  of  the  cornea,  accompanied  by  severe 
symptoms  of  irritation  and  intense  ciliary  neuralgia.  These  symp- 
toms suddenly  yield,  and  the  abscess  shows  a  tendency  to  necrosis, 
eztendins^  quickly  in  circumference  and  depth.  There  is  formed 
very  rapidly,  often  in  the  course  of  a  few  hours,  in  the  centre  of 
the  cornea,  a  small  yellow  spot,  which  is  sharply  defined  against 
the  clear  and  transparent  cornea,  and  is  not  surrounded  by  an 
opaque  gray  zone,  as  is  the  case  with  the  inflammatory  infiltration. 
Indeed,  the  adjoining  portion  of  cornea  may  even  appear  abnor- 
mally lustrous,  which  is  probably  due  to  serous  infiltration.  The 
yellow  color  is  also  more  deep  and  pronounced  than  in  the  inflam- 
matory form.  The  disease  rapidly  extends  in  circumference,  and 
consecutive  yellow  layers  are  formed  around  the  original  infiltra- 
tion. The  tissue  of  the  cornea  becomes  quickly  broken  down, 
undergoes  fatty  degeneration,  and  pus-cells  are  formed  in  large 
quantity,  and  the  abscess  soon  gains  a  considerable  extent,  both 
on  the  surface  and  in  depth,  reaching,  perhaps,  nearly  to  the  mem- 
brane of  Descemet.  When  the  suppuration  has  attained  a  certain 
depth,  the  epithelial  cells  lining  the  membrane  of  Descemet  undergo 
inflammatory  proliferation,  and,  being  thrown  ott*,  mix  with  the 
aqueous  humor,  rendering  this  turbid,  and  perhaps  sinking  down 
in  the  anterior  chamber  in  the  form  of  an  hypopyon.     The  iris 
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becomes  Bwollen,  hypeneiiiic,  and  of  a  yellowish-red  color,  due 
probably  in  part  to  the  hypera?mia,  and  in  part  to  a  piiriileiit  in- 
filtration  of  its  tiBsuc.  Tliere  are  generally  no  firm  adhesions  be- 
tween the  edcje  of  the  pupil  and  the  capsule  of  the  lens.  The 
tendency  of  this  uon-inflaniniatory  form  of  Buppurativo  corneitis 
is  to  extend  rather  in  circumference  tlian  in  doptli,  so  that  it  leads 
to  ver}^  eonsiderahle  opacity  or  even  extensive  suppuration  of  the 
cornea,  with  all  it*^  dangerous  eorifiequencee, 

Wlien  the  process  of  reparation  sets  in,  we  find  that  the  yellow 
and  sliarply  defined  infiltration  becomes  surrounded  by  a  grayish 
zone,  and  tbat  there  is  at  the  same  time  an  increase  in  tbe  vascu- 
larity of  the  eye.  Much  of  the  danger  is  now  ]iast^  for  the  disease 
fissunies  more  of  tlie  character  of  Inflannnatory  suppumtivecoriveitis 
and  shows  a  tendency  to  Ijecouie  limited,  and  there  is,  conscfiuenfly 
much  less  fear  of  purulent  necrosis  and  sloughing  of  the  cornea. 
Gradually  the  yellow  color  is  changed  to  a  whitish-gray,  the  puru- 
lent infiltration  breaks  down  and  is  absorbed,  and  the  corneal  tissue 
is  regenerated.  It  may,  after  a  time,  even  reoain  its  normal  trans- 
parency, espeeially  in  children,  and  if  the  infiltration  was  but  small 
and  Buperfieiul  Otherwise,  a  more  or  less  dense  o|>aeity  is  left 
behind,  which » if  it  be  situated  in  the  centre,  may  cause*  great  im- 
pairment of  vision.  But  if  a  sufficient  portion  of  the  margin  of 
the  cornea  is  transparent  and  of  normal  curvature,  excellent  sight 
may  often  be  restored  by  the  formation  of  an  artificial  pupil*  But, 
unfortunately,  so  favorable  a  result  is  not  always  ohtained  in  severe 
and  extensive  suppurative  corneitis,  PerforaUon  of  the  cornea  but 
too  frequently  takes  place,  follow^ed  by  anterior  synecliia  or  staphy- 
loma, or  the  intlamniation  extends  to  the  otlier  tissues  of  the  eye- 
ball, and  paiioj^hthalmitis  occurs,  ending  in  atrophy  of  the  globe. 

Non-intlammatory  suppurative  corneitis  occurs  frequently  in 
very  aged  and  feeble  persons,  more  especially  after  operations 
involving  the  cornea  (such  a^  those  for  cataract,  particularly  the 
flap  extraction),  or  after  injuries  to  the  cornea  from  foreign  l>odie8 
striking  it  or  becoming  lodged  on  its  surface  or  in  its  substance. 
Thus,  ft  is  not  unfrequently  met  w^ith  amongst  aged  country  i>eople, 
if  a  bit  of  wheat  ear,  or,  ])erhaps  the  wing  of  an  insect,  becomes 
ind)edded  in  tliC  cornea  and  is  not  i^moved  at  once,  I  have  seen 
it  produced  in  some  instances  by  a  sim]^le  coneusvsion  from  a  blow 
against  the  eye  by  a  bit  of  wood,  the  bough  of  a  tree,  etc*,  without 
any  wound  of  the  cornea.  Von  Oraefe  has  also  deSL*rihed  (A,  f.  O,, 
12,  2,  250)  eases  of  gu]>puratiou  of  the  cornea  occurring  in  infants 
suffering  from  encephalitis*^  It  may  likewise  supervene  upon  severe 
constitutional  diseases,  which  have  greatly  weakened  the  general 
health,  such  as  typhus  fever,  cholera,  enco[>halitis,  diabetas,  etc. 

It  may  also  follow^  paralysis  of  the  fifth  nen^e,  and  is  then  termed 
neuro-paralytic  ophthahnia.  The  affection  of  the  cornea  is  gener- 
ally chronic,  and  occurs  some  time  after  the  paralysis.  If  the  latter 
i«  partial,  the  cornea  is  but  rarely  affected,  and  then  only  partially, 

'  Vide  also  Hirscbberg's  article  ^*Bprl.  Klin.  Wochensclirift,"  1868,  No.  31. 
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;nul  not  to  a  severe  extent.  The  eye  loses  its  sensibility,  so  that 
when  irritants  (/?.  ^.,  astringent  collyria)  are  applied  to  it,  they 
excite  redness,  but  no  feeling  of  pain  or  discomfort,  indeed  their 
j.resenee  is  unfelt.  Thfe  cornea  then  becomes  opav^ue,  ulcera  may 
form,  and  suppuration  may  take  place,  leading  i)erhaps  to  perfora- 
tion, hyiwpyon,  etc.,  and  the  inflammation  may  even  extend  to  the 
irirf.  The  epithelium  of  the  cornea  and  conjunctiva  becomes  rough 
and  desiccated,  so  that  a  certain  degree  of  xerophthalmia  is  pro- 
duced. One  very  interesting  fact  is,  that  paralysis  of  the  fifth 
nerve  always  produces  a  diminution  of  the  intra-ocular  tension,  and 
this  is  a  point  of  the  utmost  importance  with  regard  to  the  whole 
question  of  glaucoma  and  increased  intra-ocular  tension. 

The  aftection  of  the  cornea  which  may  ensue  upon  jiaralysis  of 
the  tifth  nerve  is  apparently  not  due  to  mal-nutrition  of  the  part, 
i»ut  simply  to  mechanical  injuries,  caused  by  the  action  of  external 
irritants  (dust,  sand,  etc.)  to  whicli  the  eye  is  exposed,  and  whose 
presence,  on  account  of  its  insensibility,  it  does  not  resent  or  feel. 
That  this  is  so,  has  been  uncontrovcrtibly  proved  by  the  exj>eri- 
ments  of  Snellen*  and  othere.  Snellen  divided  the  fifth  nerve  in 
rabbits.,  and  sewed  their  eai's  over  their  eyes,  so  as  to  protect  the 
latter  from  all  external  irritiints,  and  he  found  that  when  this  was 
done  the  cornea  did  not  become  affected,  whereas  it  began  to 
become  opaque  the  very  day  after  the  eye  was  left  uncovered. 
More  lately  he  has  reported-  a  very  interesting  case,  which  fully 
l>ears  out  this  view.  A  man,  36  years  of  age,  was  affected  with 
complete  paralysis  of  the  left  fifth  nerve,  together  with  paralysis  of 
the  sixth  nerve  of  the  same  side.  In  consequence  of  the  latter,  there 
existed  a  convergent  squint  of  the  left  eye,  and  on  the  outer  side 
of  the  cornea  there  was  a  superficial  ulcer,  surrounded  bv  a  tolerably 
broad  gray  zone.  Tlie  eye  was  quite  insensible,  and  tlie  acuteness 
of  vision  diminished  to  ^  'v,  and  its  tension  was  much  decreased. 
In  order  to  ascertain  with  certainty  whetber  the  affection  of  the 
coraea  was  due  to  mal-nutrition  of  the  eye,  or  to  its  exi)osure  to 
external  irritants,  Snellen  fastened,  by  means  of  strips  of  plaster,  a 
stenopaic  shell  over  the  eye,  in  order  to  protect  it.  A  small  central 
aperture  was  left  for  the  patient  to  see  through,  so  that  he  might 
ascertain  whether  the  shell  retained  its  pro[X)r  position,  for  from  the 
want  of  sensibility  of  the  eye,  he  could  not  determine  it  otherwise. 
The  shell  was  removed  twice  a  day  in  order  that  the  eye  might  bo 
washed  and  cleansed.  The  improvement  in  the  condition  of  the 
cornea  and  the  sight  was  very  marked,  for  within  two  days  the 
vision  »  f  S,  and  the  cornea  cleared  so  rapidly,  that  in  eight  days 
after  the  application  of  the  shell  the  acuteness  of  vision  was  normal, 
viz.,  —  18-  Onlv  a  small  opacity  remained  at  the  outer  side  of  the 
cornea,  but  the  loss  of  sensibility  and  the  diminished  tension  con- 
tinued. The  application  of  turpentine  and  nitrate  of  silver  produced 
the  same  symptoms  of  congestion  as  in  a  normal  eye,  without,  how- 
ever, being  felt  by  the  patient.    The  stenopaic  cup  was  left  off, 

>  "  Virchow'B  ArcUlv.,"  vol.  18,  1858.        «  ''  Jaarlijksch  Vcrslag,  etc./*  1803. 
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and  tlie  eye  exposed;  witliiii  two  daj^s  the  eye  becume  a2:aiii  more 
inflamed,  and  the  vision  became  diminished  to  ^Vn*  I^  shortly 
reiraineJ  its  normal  standard  after  the  reapplication  of  the  shell. 

Meissner^  is,  liowever,  of  opinion  that  this  tendency  to  inflamraa- 
tion  of  the  cornea  is  not  altogether  due  to  the  loss  of  sensibility, 
for  he  has  observed  tliree  ca^es^  in  which  no  corneitis  ensued  after 
division  of  the  ojihtlialmic  branch  of  the  fifth  nerve,  although  the 
eye  was  quite  insensible,  and  not  i2:iiarded  against  external  irritants. 
On  examination,  it  was  found  that  in  all  these  instances  the  inner- 
most portion  of  tlie  nerve  had  escaped  diviKion*  He,  therefore, 
considei's  it  proliable  that  the  fibres  of  tliis  j>ortioii  of  the  nerve 
render  the  eye  more  able  to  resist  the  effect  of  external  irritants, 
etc.  This  supposition  is  strengthened  by  another  case,  in  which 
Meiftsner  incompletely  divided  the  fifth  nerve  in  a  rabbit,  and, 
although  the  sensibility  of  tlie  eye  w^as  not  ijnpaired,  the  iiiflam-' 
raation  of  the  cornea  ensued  in  the  customary  manner.  On  exami- 
nation, it  was  fouini  that  only  the  median  (innermost)  portion  of 
tlie  nerve  had  been  divided.  fc?chiff^  has  repeated  these  ex|>eriments 
with  exactly  the  same  results. 

The  very  dangerous  cliaracter  of  non-inflanmiatory  suppurative 
corneitis  is  chiefly  doe  to  the  rapidity  with  which  the  infiltration 
extends,  more  especiall}^  in  circumterence,  a!id  to  the  great  tendency 
to  purulent  necrosis  of  the  corneal  tissue,  which  leads  but  too  fre- 
quently to  very  extensive  suppuration  of  the  cornea,  or  even  to 
purulent  disorganization  of  the  eyeliall.  This  disease  proves  espe- 
cially disastrous  if  it  be  treated  by  tlie  ordinary  antiphlogistics, 
e,  g,^  cold  comi^resses,  leeches,  etc.,  more  particularly  in  severe  cases. 
Thus  Von  Grade  found  that  when  he  pursued  this  mode  of  treat- 
Tuent  he  lost  about  tliree-foortlis  of  the  severer  cases,  Wliereas 
his  success  was  very  marked  as  soon  as  he  substituted  warm  fomen- 
tations and  the  compress  bandage.  Tlie  object  of  the  warm  fomen- 
tations is  to  excite  a  certain  degree  of  inflammatory  reaction  and 
swelling  in  the  conjunctiva  and  cornea;  for  in  tlie  total  absence  of  I 
the^c  is  to  be  sought  the  chief  danger  of  the  disease.  They  also 
hasten  the  limitation  of  the  suppuration^  expedite  the  absorption 
of  the  infiltration,  and  favor  the  process  of  reparation.  After  their 
application  the  eye  becomes  more  injected,  and  this  is  accomi>anied 
by  inflammatory  swelling  of  the  conjunctiva.  The  vascularity  also 
extends  more  or  less  on  to  the  cornea.  The  infiltration  is  no  longer 
Bhar|>ly  defined  against  the  transparent  cornea,  hut  a  gray  halo 
appeam  around  it,  and  this  portion  of  the  cornea  is  somewhat 
swollen,  and  the  line  of  demarcation  soon  becomes  well  marked. 
If  an  iiypopyon  exists,  and  is  not  very  considerable  in  extent,  we 
often  find  that  it  becomes  rapidly  absorbed  after  the  use  of  warm 
fomentations.    Von  Gniefe*  generally  uses  warm  camomile  fomen- 


1  Henle  and  Pfcuffer's  **Zeit8Cbrift"  (3),  xx\x.  OS. 
■  Thcjje  experirat^ntfi  were  made  on  rabbits. 

*  Ht-nle  and  PreijflTer's  ^*  ZeUschrif^"  (li),  xxxijc.  p.  917. 

•  '*  A.  f.  O.,"  \x  2.  133.     Vide  alfwj  itie  autbor^s  abstract  of  Uiis  piip^r  in  **  Roy. 
Lond.  OphTb.  Hosp.  Reports/'  vol.  iii.  128. 
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tations,  varying  in  temperature  from  about  90^  to  104^  of  Fahren- 
heit, according  to  the  condition  of  the  eye.  The  less  the  symptoms 
of  inflammatory  irritation,  the  higher  should  the  temperature  be. 
They  should  be  changed  every  five  minutes,  and  their  use  suspended 
for  one  quarter  in  every  hour.  The  temperature  should  be  lowered 
and  the  fomentations  changed  less  frequently,  or  a  longer  interval 
be  allowed  to  elapse  between  their  application,  as  soon  as  the  zone 
of  demarcation  and  the  inflammatory  swelling  make  their  appear- 
ance, and  the  necrosed  portions  of  cornea  begin  to  be  thrown  off. 
If  these  points  are  not  attended  to,  we  may  set  up  too  great  an  in- 
flammatory reaction,  so  that  it  may  even  become  necessary  to  check 
it  by  antiphlogistic  applications  (cold  compresses,  leeches,  etc.). 
Saemisch,^  who  has  extensively  studied  the  effect  of  warm  fomen- 
tations, advocates  their  continuation  for  a  somewhat  longer  period 
in  certain  cases,  in  order  to  promote  the  exfoliation  of  the  necrosed 
portions,  and  to  expedite  the  absorption  of  the  morbid  products. 
Their  effect  must  then,  however,  be  closely  watched,  in  order  that 
too  much  inflammation  is  not  set  up.  Indeed,  the  employment  of 
warm  fomentations  requires  great  circumspection  and  attention,  and 
cannot  be  entrusted  to  a  stupid  or  careless  nurse,  for  if  they  are 
applied  too  hot,  changed  too  frequently,  or  continued  too  long,  they 
may  produce  an  excess  of  inflammation ;  or  if,  on  the  other  hand, 
they  are  permitted  to  get  cold,  they  are  even  still  more  injurious, 
by  diminishing  the  vitality  of  the  part,  and  thus  increasmg  the 
tendency  to  necrosis.  Where  I  cannot  rely  upon  the  care  and  atten- 
tion of  the  nurse,  I  am  in  the  habit  of  ordering  the  occasional  use 
of  warm  poppy  or  camomile  fomentations  at  stated  periods ;  for 
instance,  tnree  or  four  times  a  day  for  the  period  of  half  an  hour; 
the  fomentations  being  changed  every  five  minutes  during  that 
time.  In  this  way  considerable  benefit  may  be  derived  from  their 
use,  without  incurring  any  risk. 

Warm  fomentations  are  indicated  in  all  forms  of  non-inflamma- 
tory suppurative  corneitis,  whether  of  spontaneous  origin,  or  caused 
by  injuries  to  the.eye  or  operations  (especially  those  for  the  removal 
of  cataract).  Thejr  may  also  be  necessary  in  cases  of  inflammatorv 
sapporative  corneitis  if  the  symptoms  of  inflammation  have  sunk 
below  a  certain  point. 

Great  advantage  is  also  experienced  from  the  use  of  a  firm  com- 
press or  the  "pressure  bandage"  (vide  p.  81),  for  this  is  of  much 
service  in  limiting  the  extent  of  the  suppuration  and  hastening  the 
formation  of  the  zone  of  demarcation.  Its  application  should  Ster- 
nate  with  the  warm  fomentations.*  Even  a  certain  degree  of  iritis 
does  not  contra-indicate  its  use.  According  to  Von  Graefe,  it  is 
not,  however,  applicable  in  those  cases  in  which  the  purulent  ne- 
crosis occurs  rapidly,  after  the  sudden  cessation  of  severe  symptoms 
of  irritation  and  ciliary  neuralgia,  with  which  the  disease  was 
ushered  in.    After  the  pain  had  been  alleviated  by  a  subcutaneous 

I  ^'Klinische  Beobachtungen  von  PagenBtecher  and  Saemisch,*'  2,  102 ;  1862. 
«  **  A.  t  O.,"  vol.  ix.  2,  151. 
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iigeetion  of  morphia,  and  warm  fomentations  had  been  applied, 
Von  Gmefe  found  much  benefit  from  the  use  of  chlorine  water.' 
If  there  is  any  iritis  and  the  aqueous  humor  is  turbid,  with  or 
without  the  presence  of  hypopyon,  it  is  most  advisable  to  perform 
iridectomy  without  delay.  This  will  generally  at  onee  cut  short 
the  progress  of  the  disease  and  stop  the  extension  of  the  suppura- 
tion* But  if  it  is  found  that  this  improvement  is  but  temporary, 
and  lasts  but  for  a  few  days.  Von  Gmefe  advi.^es  tliat  the  cl]!onne 
water  should  be  again  applied.  He  has  done  this  even  within 
thirty  houra  after  the  operation,  if  fres*h  crescenttc  infiltrations 
showed  themselves  around  the  original  abscess,  and  he  found  that 
their  extension  was  decidedly  and  markedly  checked  by  this  remedy. 

In  the  neuro-i»aralytic  form  of  corneitis,  a  light  bandage  should 
be  applied  over  the  eye  eo  as  to  protect  it  against  all  external  irri- 
tants. It  should  be  removed  two  or  three  times  daily,  and  the  eye 
washed  and  cleansed.  If  the  case  be  seen  sufficiently  early  and 
before  any  considerable  miscldef  has  been  done,  this  remedy  will 
generally  suffice  rapidly  to  cure  the  aftectiou  of  the  cornea. 

Atropine  droj>8  should  always  l>e  aj»iilied,as  tliey  not  only  act  as 
an  anodyne,  but  also  diminish  the  intra-ocular  tension.  They  are 
of  esjiecia!  importance  if  there  is  any  iritis.  Dr.  Warloniont  s{)eaks 
very  highly  of  the  use  of  Van  Roosbroeck*s  ointment  in  eases  of 
indolent,  tiecrotic  corneal  ulcers.  Its  composition  is  as  follows : 
Sub-sulphate  of  mercury  gr.  4,  6,  or  8,  Axung  5js8|  Bals.  perav.  9 
lbs.  fi  to  10, 

If  perforation  of  the  cornea  appears  imminent,  and  the  ulcer  ia 
not  of  considerable  size,  a  paracentesis  should  be  made  with  a  fine 
needle  through  the  bottom  of  the  ulcer,  so  as  to  allow  the  aqueous 
humor  to  flow  off  very  slowly.  This  will  diminish  the  intra-ocular 
tension  anti  facilitate  the  absorption  of  the  infiltration,  and  the 
filling  up  of  the  ulcer.  But  if  the  infiltration  or  ulcer  is  deep 
seated,  of  considerable  extent,  and  shows  a  tendency  to  increase 
still  more,  or  to  perforate  the  cornea,  paracentesis  shoukl  be  at 
once  fierfornied.  It  is  also  indicated  if  a  certain  degree  of  hypo- 
pyon is  present,  with  or  without  iritis.  It  has  been  already  stated 
that  our  object  in  tapping  the  anterior  cli amber  is  less  to  remove 
the  lymph  than  to  diminish  the  intra-ocular  pressure,  ami  thus  to 
stop  the  progress  of  the  disease,  hasten  the  absorption  of  the  morbid 
products,  and  fixcilitate  the  regeneration  of  the  corneal  tissue.  The 
incision  is  to  be  made  with  a  broad  needle  in  the  cornea  near  its 
lower  edge,  and  the  aqueous  humor  should  be  allowed  to  flow  oft' 
very  slowly  indeed.  It  may  he  necessary  to  re]>eat  the  o[»eration 
several  times,  or,  in  order  that  its  effect  nmy  be  more  lasting,  the 
little  wound  may  be  kept  patent  by  the  occasional  insertion  of  a 
small  probe  once  or  twice  a  day. 

But  if  the  hypopyon  is  considerable  in  size,  occupying  perhajie 
one-third  or  one-half  of  the  anterior  chamber,  if  there  is  mncli 
iritis^or  if  the  abscess  in  the  cornea  extends  very  deeply,  and 

'  Ibid.,  vol  X.  2,  805. 
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threatens  to  cause  an  extensive  perforation,  it  is  of  great  import- 
ance that  an  iridectomy  should  be  made  without  loss  of  time ;  for 
the  intra-ocular  tension  will  be  thus  more  completely  diminished 
and  for  a  longer  period,  than  by  the  paracentesis.  We  generally 
find  that  the  iridectomy  exerts  a  most  beneficial  influence  upon  the 
suppuration  of  the  cornea,  and  also  as  an  antiphlogistic  upon  the 
inflammation  of  the  iris.  The  prog^ress  of  the  suppuration,  both  in 
circumference  and  depth,  is  arrested,  the  deeper  layers  of  the  cornea 
do  not  become  necrosed,  and  the  absorption  of  morbid  products,  and 
the  process  of  i-ei)air  are  hastened.  Indeed,  I  think  that  an  iridec- 
tomy should  generally  be  preferred  to  a  paracentesis,  if  the  disease 
be  at  all  severe  and  threatening  perforation,  more  especially  if  the 
abscess  or  ulcer  be  of  considerable  size  and  situated  in  the  centre  of 
the  cornea,  for  then  it  will  leave  a  dense  opacity  behind  it,  and, 
after  all,  necessitate  the  formation  of  an  artificial  pupil. 

If  there  is  a  considerable  hypopyon,  the  iridectomy  should  be 
made  downwards,  or  downwards  and  inwards,  in  order  that  the 
lymph  mav  escape  with  the  aqueous  humor  through  the  large  in- 
cision. If  it  does  not  do  so  readily,  it  is  better  to  leave  some  of  it 
in  the  anterior  chamber  than  to  pull  and  drag  upon  it  in  the  en- 
deavor to  remove  it,  for  this  may  set  up  great  irritation.  I  think 
that  this  is  to  be  preferred  to  making  the  iridectomy  upwards  and 
then  endeavoring  to  remove  the  lymph  by  a  pair  of  forceps,  for  this 
will  drag  upon  the  lower  portion  of  the  iris,  and  may  produce  much 
irritation  and  increase  the  inflammation. 

Weber  strongly  recommends  that  the  paracentesis  should  be  made 
with  a  broad  needle  through  the  bottom  of  the  abscess,  so  that  it 
may  be  split  across ;  the  gush  of  aqueous  humor  through  the  in- 
cision will  carry  with  it  more  or  less  of  the  contents  of  the  abscess, 
and  thus  cleanse  it  and  favor  its  filling  up,  or  Saeraisch's  operation 
may  be  performed  (vide  p.  133). 

In  the  non-inflammatory  suppurative  corneitis  it  is  of  great  im- 
jH)rtance  to  keep  up  the  patient  s  general  health.  As  this  attection 
is  most  prone  to  occur  in  delicate,  weakly  children,  and  in  old  and 
feeble  individuals,  tonics  and  dittusible  stimulants  should  be  freely 
administered,  and  the  patient  be  placed  upon  a  generous  diet,  with 
wine  or  malt  liquor.  I  have  been  occasionally  obliged  to  treat  cases 
of  this  kind  as  hospital  out-patients,  and  have  sometimes  succeeded 
in  obtaining  very  successful  results,  even  although  the  suppuration 
was  already  extensive  and  accompanied  by  some  hypopyon  and 
iritis.  In  such  cases  I  have  always  applied  atropine,  warm  poppy 
fomentations  three  or  four  times  daily,  and  a  compress  bandage, 
and  performed  paracentesis  (perhaps  repeatedly)  when  the  hypopyon 
had  reached  to  more  than  one-fourth  of  the  anterior  chamber.  I 
have  at  the  same  time  prescribed  full  doses  of  quinine  and  steel, 
combined  perhaps  with  ammonia  or  mixed  acids,  and  ordered  a 
good  diet,  and  stimulants. 

But  only  absolute  necessity  should  induce  us  to  treat  such  cases 
as  out-patients,  as  the  disease  is  of  the  gravest  nature,  and  demands 
the  frequent  attention  of  the  surgeon  and  the  constant  care  of  a 
good  nurse. 
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5.— ULCERS  OF  THE  CORNEA. 

Ulcers  of  the  cornea  vary  raucli  in  iniportaDce  and  danger  accord- 
ing to  their  extent  and  their  Ritiiation;  in  some  cases  tneir  cour^ 
19  acute  and  rapid,  in  others  very  chronic  and  protracted,  ohatimitely  | 
defying  ahnost  every  remedy,  Tlic  superticial  are  ]{im  important 
aiui  thuigeroiia  than  the  deejv8catcd  ulcera.  In  the  former,  we 
nhnnhi  not  include  mere  abrasions  of  the  epithelium  eueh  as  may 
occur  after  elight  injuries  from  foreign  bodies,  or  from  the  burating 
of  the  vesicle  in  phlyctenular  corneitis.  The  term  ulcer  ahould,  I 
think,  be  confined  to  cases  in  winch  there  is  a  breaking  down  and 
elimination  of  the  affected  corneal  tissue,  so  that  there  is  u  distinct 
loss  of  Buhstanee* 

When  if^iKniking  of  phlyctenuUe  and  the  inHammatory  infiltra- 
tions of  the  cornoii,  it  was  mentioned  that  their  contenta  often  break 
dow^n,  soften,  and  are  thrown  ott*,  giving  rise  to  an  ulcer,  which  may 
either  remain  superficial  or  extend  somewhat  deeply  into  the  cor- 
neal tissue.  But  the  tendency  to  ulceration  may  also  show  itstelf 
from  the  outset.  Then  there  is  noticeiK  near  the  centre  of  the  mar- 
gin of  the  cornea,  a  small  opacity,  the  edges  of  which  are  somewhat 
irregular,  swollen,  and  of  a  gray  color,  ivhieh  shades  otf  to  a  lighter 
tint  towards  the  centre,  so  tliat  tl)e  latter  may  even  seem  quite  trans- 
pai'ent.  The  ulcer,  wliose  epithelial  covering  is  lost,  is  surrounded 
by  a  zone  of  gray  and  eonjewhat  swollen  cornea;  it  gradually 
assumes  a  more  yellow  tint,  and  extends  in  depth  and  ciiH?unjfer- 
ence,  its  contents  breaking  down  and  being  cast  oti*,  so  that  it  may 
reach  a  considerable  extent  before  its  progress  can  be  stopped.  It 
18  often  accomjianied  by  severe  symptoms  of  irritation,  great  photo- 
phobia, laclirynmtion,and  ciliary  neuralo:ia.  When  the  process  of  1 
reparation  sets  in,  we  notice  that  the'epitljelial  layer  is  gradually 
formed,  this  reparation  commencing  from  the  periphery.  Then  the 
ulcer  assumes  a  grayer  tint  and  is  gradually  filled  up  by  new  tis- 
sue, which  may  resemble  very  greatly  the  normal  corneal  tissue, 
althouc^h  the  intercellular  substance  is  apt  to  he  not  quite  transpa- 
rent, tTjus  giving  rise  to  a  certain  amount  of  opacity.  Sometiuies 
the  process  of  repair  is  extremely  slow,  and  many  months  elapee 
liefore  the  uleur  is  healed.  As  soon  as  the  layer  of  epithelium  is 
regenerated  tlie  symptoms  of  irritation,  more  esjjecially  the  yiaiu  and 
photophobia,  rapidly  subside.  Bloodvessels  (both  venous  and  arte- 
rial)  aj»pear  upon  the  cornea  [Fig.  85]  and  run  tow^ards  tlie  ulcer, 
hastening  the  [process  of  repjiration  and  ab- 
tFlg,  30. J  sorption,  and  dwinilling  dow^n  and  disappear- 

ing when  their  task  is  done.  Sometimes  the 
!"eparative  jirocess  is  ineomplete,  and  a  more 
or  less  (Jeep,  opafpie  depression  or  facet,  of 
a  somewhat  cicatricial  apijea ranee,  remaina 
behind* 

"VVe  sometimes  meet  with  a  peculiar  form 
of  funnel-shaped  ulcer,  which  showa  a  very 
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marked  tendency  to  extend  in  depth  and  perforate  the  cornea,  ob- 
stiuatelj  and  i)er8i8tently  resisting  all  and  every  kind  of  treatment 
until  perforation  has  taken  place,  when  it  at  once  begins  to  heal. 

Another  and  very  dangerous  form  is  the  crescentic  ulcer,  which 
commences  near  the  edge  of  the  cornea,  and  looks  as  if  a  little  por- 
tion had  been  chipped  out  with  the  finger-nail.  It  shows  a  great 
tendency  to  extend  more  and  more  round  the  edge  of  the  cornea 
like  a  trench  (in  which  the  cornea  is  much  thinned),  until  it  may 
even  encircle  the  whole  cornea.  The  vitality  of  the  central  portion 
is  generally  greatly  impaired,  and  it  becomes  more  and  more  opaque, 
and  shrivels  up  until  it  may  look  like  a  yellow,  dry,  friable,  or 
cheesy  substance,  portions  of  the  surface  of  which  may  be  thrown 
off,  or  it  may  ijive  way  and  a  very  extensive  rupture  of  the  cornea 
take  place.  "This  crescentic  ulcer  is  extremely  dangerous  and  in- 
tractaole,  resisting  often  most  obstinately  every  form  of  treatment. 
In  some  cases  great  advantage  has  been  derived  from  syndectomy, 
either  partial,  if  the  ulcer  was  but  of  slight  extent ;  or  complete,  if 
a  considerable  portion  of  the  cornea  had  become  involved.  In  other 
cases  I  have,  however,  seen  it  do  but  very  little  good.  Iridectomy 
has  also  been  sometimes  found  of  benefit,  and  should  be  preferred 
to  paracentesis.  The  patient  should  be  placed  upon  a  very  nutri- 
tious and  generous  diet,  and  tonics,  together  perhaps  with  mixed 
acids,  should  be  administered. 

Whilst  these  different  forms  of  corneal  ulcer  are  always  accom- 
panied by  more  or  less  irritation  and  inflammation,  there  are  some 
forms  in  which  the  inflammatory  symptoms  are  almost  entirely  ab- 
sent ;  they,  indeed,  in  their  character  and  course  may  closely  re- 
semble the  non-inflammatoiy  suppurative  corneitis.  We  notice 
that  the  ulcer  is  white  in  color  and  clearly  defined  against  the 
transparent  cornea,  and  not  surrounded  by  a  gray,  swollen  zone  of 
demarcation.  It  is  accompanied  by  very  little,  if  indeed  any,  pho- 
tophobia, lachrymation,  redness,  or  pain;  there  is  also  more  ten- 
dency to  necrosis,  and  extension  in  circumference  than  in  the  other 
forms. 

One  peculiar  and  very  dangerous  kind  of  non-inflammatory  or 
indolent  ulcer  is  that  which  is  often  met  with  in  very  aged  and  de- 
crepid  individuals,  and  is  generally  accompanied  by  hypopyon.  In 
character  it  closely  resembles  the  non-inflammatory  suppurative 
corneitis,  in  fact  the  latter  very  frequently  passes  over  into  this 
form  of  ulcer,  more  especially  when  it  has  been  produced  by  an 
accident,  such  as  a  foreign  body.  Like  it,  it  commences  with  a 
grayish-white  infiltration,  perhaps  in  the  centre  of  the  cornea, 
which  soon  passes  over  into*an  ulcer  and  extends  very  rapidly  in 
circumference  and  depth,  the  affected  tissue  breaking  down  and 
being  cast  off  until  a  large  sloughing  ulcer  is  the  result.  When  it 
has  reached  a  certain  depth  it  very  frequently  becomes  complicated 
with  hypopyon,  which  may  be  due  to  iritis,  to  inflammation  of 
the  posterior  layers  of  the  cornea  and  proliferation  of  the  epithelial 
cells,  or  to  perforation  of  the  ulcer  ana  a  discharge  of  its  contents 
into  the  anterior  chamber.    One  portion  of  the  margin  of  the  ulcer 
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is  swollen  and  of  a  grayish-white  tint,  tliiw  opacity  assunning  &f»Mio- 
times  a  seniihuiar  or  crescentic  fornj^  untl  from  it  small  striated 
opacities  rini  deeply  into  the  corneal  tissue.  The  cornea  in  the 
vicinity  of  the  iileer  is  generally  cleur  and  tmris]:»areiit  or  only 
faintly  clouded.  From  tlie  dangerous  character  of  the  iliseafic,  andi 
its  tendency  to  spread,  Prof.  Haemisch  proposes  to  call  it  'Mdcuffi 
serpens  cornefe.*'*  There  is  a  marked  ahsence  of  all  inflammatory 
symptomB,  and  in  this  consists  its  chief  danger,  as  it  leads  to  rapid 
and  extensive  sloughing  of  tlie  cornea.  In  other  cases  there  \» 
grent  ciliary  irritation  and  neuralgia,  and  in  tlicso  there  is  genemlly 
no  hypopyon  (Saemisch), 

Sometimes  we  may  observe  a  pt^tiliar  transparent  nicer  of  the 
cornea,  in  wliich  both  the  margins  anti  the  bottom  of  the  ulcer  are 
qaite  translucent,  and  free  tVom  any  opaque  halo;  there  is  also  an 
absence  of  vascularity.     These  ulcers  are  very  intractable,  and  mayj 
persist  for  a  long  time.     They  may,  however,  heal  rapidly  if  a  buABJ 
cietjt  degree  of  vascularity  can  be  established. 

The  comfilications  to  which  ulcers  of  the  cornea  may  give  rise 
are  often  ver;^*  serious,  and  may  even  prove  destructive  to  the  eye. 
If  the  ulcer  is  superficial,  of  but  slight  extent,  and  occurs  in  a 
young  healthy  subject,  it  may  heal  perfectly,  and  tinally  leave 
hardly  any,  if  indeed  any,  opacity  behitul ;  the  cornea  in  time 
regaining  its  normal  transparency.  Indeed^  even  small  perforating 
ulcei*s  which  have  given  rise  to  anterior  caimular  cataract,  may 
gradually  disappear  without  leaving  almost  any  trace  behind  tliem, 
I  have  not  unfre<|uently  met  with  cases  of  central  capsular  cataract 
in  old  jiersons  whose  cornea  was  apf»arently  clear,  and  it  wjis  not 
until  it  was  examined  by  a  stmug  liglit  or  with  the  oblique  illumi- 
nation, that  a  small  oj^acity  of  the  cornea  couhl  be  detected  just 
opi>08ite  the  centre  of  the  lens;  then,  on  inciuiry,  it  Wiis  {lerhafin 
ascertained  that  the  patient  had  as  a  child  suttered  from  inflamma- 
tion of  the  eye. 

Wlien  the  ulcer  has  extended  very  deeply  into  the  cornea,  nearly 
as  far  as  the  |K>st€rior  elastic  lamina  (membrane  of  Descemet),  the 
latter  may  yield  before  th6  intra-ocular  pressure  and  bulge  forward, 
looking  like  a  small  transparent  vesicle  at  the  bottom  of  the  ulcer* 
This  condition  has  been  termed  hernia  of  the  cornea  or  *'  keratocele/' 
If  the  membrane  of  Descemet  be  very  tough  and  elastic^  it  may 
protrude  even  beyoml  the  level  of  the  cornea,  and  thus  produce  i 
transparent,  prominent  vesicle,  like  a  tear  drojt.  This  generally 
soon  bursts,  and  gives  rise  to  an  ulcer,  or  a  fistulous  opening  maj 
remain,  ami  prove  very  intractable;  but  it  may  exist  for  weeks  of 
even  months,  when  it  gradually  lieeomes  thicker,  flatter,  more 
opaque,  and  changed  into  a  kind  of  cicatricial  tissue-  It  was 
generally  supjiosed  that  the  walls  of  this  vehicle  consist  only  of  the 
membrane  of  Descemet  pushed  forward  by  the  aqueous  humor,  but 
iStellwag  states  that  they  also  always  include  some  of  the  deej 


♦  Vide  II  very  mterestiag  brochure,  hy  Professor  SAomiHch, 
Serpfni^^^  und  mint  Thempie.     Bonn,  Mux  Cohen,  1S7U. 
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layere  of  the  cornea,  traces  of  which  may  even  bo  found  at  the 
sides  of  the  vesicles,  and  sometimes  also  at  the  apex. 

The  chief  dancer  of  the  ulcers,  apart  from  the  dense  opacities 
which  they  may  leave  behind,  is  to  be  found  in  their  perforating 
the  cornea,  and  the  degree  of  this  danger  varies  with  the  extent 
and  situation  of  the  perforation. 

If  the  perforation  is  but  small,  the  iris  will  fall  against  it  when 
the  aqueous  humor  flows  off,  without  protruding  through  it; 
plastic  lymph  will  be  eitused  at  the  bottom  of  the  ulcer  and  this 
may  at  once  commence  to  heal,  the  iris  becoming  slightly  glued 
against  the  cornea.  The  aqueous  humor  rcaccumulates,  and  if  the 
adhesion  between  the  iris  and  coniea  is  but  very  slight,  it  will 
yield  before  the  pressure  of  the  aqueous,  and  the  iris  be  liberated 
and  fall  back  to  its  normal  plane.  The  muscular  action  of  the 
sphincter  and  dilatator  of  the  pupil  during  the  action  of  the  pupil 
will  also  assist  in  breaking  through  the  aclhesion,  but  if  the  latter 
is  at  all  considerable  and  firm,  the  iris  will  remain  adherent  to  the 
cornea,  and  a  more  or  less  extensive  anterior 
synechia   be   formed.     If  the  perforation   is  ^^^^-  ^^r 

large,  as  it  must  be  if  the  iris  falls  into  it  and 
protrudes  through  it  [Fig.  36],  this  protrusion 
may  gain  a  considerable  size  by  the  collection 
of  aqueous  humor  behind  it,  which  causes  it 
graduallv  to  distend  and  bulge  more  and 
more.  The  color  of  the  prolapse'  is  soon 
changed  from  black  to  a  dirty,  dusky  gray 
tint,  and  its  base  is  surrounded  by  a  zone  of  ^^^^^  Miiier.i 

opaque  cornea.  The  portion  of  protruding 
iris  which  lies  against  the  edges  of  the  ulcer,  generally  becomes 
united  to  the  latter  by  an  eftusion  of  plastic  lymph,  the  aqueous 
humor  is  again  retained,  and  the  anterior  chamber  re-established, 
with  the  exception  of  the  portion  in  the  vicinitv  of  the  prolapse, 
for  here  the  iris  is  lifted  away  from  the  anterior  surface  of  the 
lens,  and  a  more  or  less  considerable  posterior  chamber  is  formed. 
The  pupil  is  distorted  and  dragged  towards  the  perforation,  and 
the  extent  of  this  distortion  varies  with  the  size  and  situation  of 
the  prolapse.  If  a  portion  of  the  pupil  is  included  in  the  pro]aj)se, 
it  will  be  irregularly  displaced  and  dragged  towards  the  latter, 
and  diminished  in  size  correspondingly  to  the  amount  of  the  pupil 
which  is  involved.  When  the  whole  pupil  is  included,  the  iris 
will  be  tensely  stretched  towards  the  j^rforation ;  if  the  latter  is 
considerable  in  size,  and  the  aqueous  humor  has  gushed  forth  with 
much  force,  the  lens,  and  even  some  of  the  vitreous  humor,  may  be 
lost.  If  the  prolapse  is  small  and  seen  shortly  after  it  has  taken 
place,  it  may  often  be  replaced  under  judicious  treatment,  and  the 
ulcer  perha^is  heal  without  even  an  anterior  synechia  remaining 
behind,  but  if  it  is  considerable  in  size  the  result  will  be  much  less 
favorable,  for  the  protruding  portion  of  iris,  exposed  to  the  action 
of  external  irritants,  e.g.^  the  air,  movements  of  the  lids,  etc.,  be- 
comes inflamed  and  covered  by  a  thin  grayish-white  layer  of  exu- 
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dation^  which  gradually  becomea  thicker  and  more  organized,  and 
asuuuies  a  cicatricial  texture.  Now^  if  this  cicatricial  covering  and 
tlie  adhesions  of  the  iri^  to  the  edges  of  the  ulcer  are  not  sufficiently 
strong  to  withstand  the  intra-ocular  pressure,  the  prolapse  will 
I  gradually  increase  in  size,  and  the  surrounding  portions  of  the 
'cornea  will  also  hul^re  more  and  more,  until  an  extensive  staphy- 
loma may  l»e  prrxluced.  If  the  cornea  is  fierforatetl  at  several 
points,  through  which  ^mall  portions  of  iris  protrude,  it  is  termed 
*'  Stapiiyloma  mccmosum," 

If  the  |>erforation  is  very  small,  and  situated  at  or  near  the  centre 

of  the  cornea,  capsular  catiiract  may  be  produced  in  the  manner 

^  already  dcKribed.     Again,  the  sudden  escape  of  the  aqueous  humor, 

'and  failing  forward  of  the  lens,  may  cause  a  rujiture  of  the  cafisule, 

and  tlius  give  rise  to  lenticular  cataract. 

With  regard  to  the  treatment  of  ulcers  of  the  cornea,  we  must 
Ik?  chiefly  guided  hy  the  amount  of  inflammation  which  is  present. 
WliiUt  we  endeavor  to  check  ati  undue  degree  of  inflammation,  we 
must  he  on  our  guard  not  to  subdue  it  too  much,  as  this  would 
J'avor  the  tendency  to  necrosis,  and  protract  the  process  of  repara- 
tion. In  the  progressive  stage  of  an  acute  inflammatory  ulcer,  the 
patient  should  be  kept  in  a  somewhat  darkened,  but  well-ventilated 
room, and  be  guarded  against  the  eflects  of  bright  light,  cold  wind, 
and  otlier  external  irritants.  It  may  be  necessary  to  administer  a 
■  brisk  purgative  and  saline  diuretics,  togetlier  with  a  light,  non- 
^gtimulatitig  diet,  if  there  are  marked  intlammatory  symptoms  and 
the  patient  is  of  a  strong,  pletht>ric  habit.  But  we  must  be  upou 
our  guai-d  not  to  prescribe  this  kind  of  treatment  in  all  cases,  for 
very  frequently  ulcers  of  the  cornea  occur  in  j>ersons  of  delicate, 
feeble  health,  and  then  it  would  prove  injudicious  and  injurious, 
for  it  would  increjise  the  tendency  to  necrosis,  and  retard  the  tilling 
up  of  the  ulcei\  In  suth  cases,  the  patient  sljouhl  be  placed  on 
tonics,  and  a  very  nutritious  diet.  When  the  prc»cc*gsof  rc|»air  haa 
set  in,  he  should  tie  |»ermitted  to  get  into  the  o[)en  air,  indeed  this 
is  esiccially  indicated  if  the  disease  shows  a  tendency  to  become 
indolent  and  clironic.  Much  benelit  is  then  experienced  from  out- 
of-door  cxerci^^e,  and  a  residence  in  the  country  or  at  the  sea-side. 

The  object  of  our  local  treatujent  nmst  be  to  endeavor  to  dimin- 
ish marked  syniptoms  of  inflammatory  irritation,  to  stop  the  pro- 
gress of  the  ulcer,  and  to  hasten  its  repair  and  the  absorption  of  the 
niorbid  products.  If  thei'c  is  much  injci'tion,  photo|thobia,  lachry- 
mation,  and  ciliary  neuralgia,  atropine  should  be  dropjx^d  into  the 
eye,  the  compound  belladonna  ointment  should  be  rubbed  over  the 
ibrebead,  and  prbajia  a  blister  applied  behind  the  enr.  If  the 
pain  in  and  around  the  eye  is  very  great,  and  especially  if  the  latter 
18  very  tender  to  the  touch,  two  or  three  leeches  should  be  applied 
to  the  temple.  Much  relief  will  also  be  exjierienced  from  the  sub- 
eutanei>U8  injection  of  morphia*  A  great  amount  of  mischief  ia  but 
too  often  caused  l)y  tlie  use  of  strong  caustic  or  astringent  lotions, 
during  the  acute,  progressive  stage  of  the  ulceration.  Not  only  do 
tliey  greatly  augment  the  irritation,  but  they  increase  the  tendency 
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to  necrosis  and  extension  of  the  ulcer.  It  is  only  in  the  chronic, 
torpid  ulcer  which  has  already  become  covered  by  epithelium,  that 
caosticsare  at  all  applicable,  and  even  then  they  must  be  used  with 
^reat  caution  and  circumspection.  In  the  chronic,  indolent,  non- 
inflammatory ulcer  we  must  apply  atropine,  a  compress  bandage, 
and  above  all,  warm  fomentations,  in  order  to  excite  a  certain 
d^^ree  of  inflammatory  swelling ;  or  the  yellow  oxide  of  mercury 
ointment  may  be  employed,  for  this  remedy  hastens  the  process  of 
absorption  and  tends  to  prevent  relapses.  The  patient's  health 
most  be  invigorated  by  tonics,  a  generous  diet,  and  stimulants ;  in- 
deed the  same  line  of  local  and  general  treatment  must  be  adopted 
as  in  non-inflammatory  suppurative  corneitis.  We  must  never 
forget  to  apply  a  compress  bandage  over  the  eye,  in  order  not  only 
to  guard  it  against  external  irritants,  but  to  support  the  thinned 
ulcerated  portion  of  the  cornea  against  the  intra-ocular  pressure, 
Hud  to  prevent  the  constant  movements  of  the  eyelids,  which  greatly 
impede  the  formation  of  an  epithelial  covering  over  the  ulcer; 
which,  as  we  have  seen,  forms  the  commencement  of  the  retrogres- 
sive and  reparative  stage.  If  the  photophobia  is  very  intense  and 
obstinate,  and  the  firm  pressure  of  the  lids  prevents  the  process  of 
reparation  in  the  ulcer,  much  benefit  is  experienced  from  the  di- 
vision of  the  outer  canthus,  as  recommended  by  Mr.  Carter,*  which 
speedily  relieves  the  photophobia  and  greatly  accelerates  the  heal- 
ing of  the  ulcer. 

In  all  ulcers  of  the  cornea,  but  more  especially  in  those  which 
<;xtend  deeply  into  its  substance,  the  process  of  repair  is  greatly 
retarded  by  the  high  amount  of  intra-ocular  pressure,  which  the 
thinned  portion  of  the  cornea  at  the  bottom  of  the  ulcer  has  to  bear. 
In  consequence  of  this,  the  latter  is  very  apt  either  to  give  way 
completely,  and  to  perforate ;  or  else  it  yields  somewhat  before  the 
intra-ocular  pressure,  bulges  forwards,  sloughs,  and  is  partly  thrown 
off,  and  thus  the  process  of  repair  is  much  impeded.  Now  we 
possess  three  principal  means  of  diminishing  the  intra-ocular  pres- 
sure,  viz.,  atropine,  paracentesis,  and  iridectomy.  The  beneficial 
action  of  atropine,  both  as  a  direct  sedative  ana  in  reducing  the- 
intra-ocular  tension,  has  been  already  explained. 

If  the  ulcer  has  extended  so  deeply  into  the  substance  of  the  cor- 
nea as  to  threaten  perforation,  no  time  should  be  lost  in  performing 
paracentesis  at  the  bottom  of  the  ulcer ;  by  so  doing,  we  shall  b^ 
able  to  limit  the  perforation  to  a  very  small  extent ;  for  if  we  per- 
mit  the  spontaneous  perforation  of  the  ulcer,  we  find  that  before 
this  occurs  the  bottom  of  the  ulcer  extends  somewhat  in  circum-^ 
ference,  and  thus  a  considerable,  ragged  opening  may  result,  and 
the  latter  will  certainly  be  much  larger  than  if  it  had  simply  been 
made  with  a  fine  needle.  Moreover,  the  escape  of  the  aqueous 
humor  will,  in  the  former  case,  be  more  sadden  and  forcible,  which 
is  apt  to  produce  considerable  hypersemia  ex  vacuo  of  the  deeper 
tunics  of  the  eyeball ;  prolapse  of  the  iris,  which  may  lead  to  sup- 

»  "Practitioner,"  January,  1869. 
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purntive  intifl  or  iriJo-choroiditiB;  or  rnpture  of  the  capsulo,  and 
consequent  cataract ;  or  again,  the  suspensory  ligament  o(  the  lens 
may  be  torn,  and  the  lens  partially  dislocated.  The  paracentesifi 
Hhould  not  he  po&tponed  until  the  deepest  layers  of  the  eorneu  are 
iniplicated,for  we  then  run  tlie  risk  of  a  large  spontaneous  f>erfora- 
tion  occurring  before  we  have  time  to  interfere.  The  puncture 
should  be  made  with  a  fine  needle  at  the  deej>est  portion  of  the 
ulcer,  iind  the  aqueous  humor  allowed  to  flow  ott*  as  gently  ae  pos- 
sible. The  iris  will  griuUmlly  move  forward,  and  come  in  contact 
wit!i  the  hack  of  the  cornea;  a  thin  hiyer  of  lyniph  will  be  etfused 
at  tlie  huttom  of  the  ulcer,  under  whicli  tlic  regeneration  of  the 
i-orneal  tip&ue  will  take  }«Lace,  the  iris  being  generally  more  or  less 
flued  to  tlie  perforation  by  the  effusion  of  lymph.  As  soon  as  the 
pening  is  8toi»ped  by  this  plug  of  lymph,  the  aqueous  humor  will 
re-accuniulate,  and  if  the  mlhcc^ion  between  the  iris  and  cornea  is 
but  eliglit,  it  will  readily  yield  to,  and  he  torn  away  by,  the  force 
of  the  aqueous  humor  and  the  action  of  the  muscles  of  the  iri^. 
But  if  the  hiyer  of  lymph  at  the  bottom  of  the  ulcer  is  thin  and 
weak,  tlie  force  of  the  intra-ocular  preasure  may  rui^ture  it,  or  may 
rauee  it  to  Imlge  forward,  and  thus  necessitate  a  repetition  of  the 
I>aracentesis.  The  latter  should  also  be  re]>eated,  perluijks  even 
several  times,  if  we  notice  that  the  process  of  repair  becomes 
arretted,  and  that  the  ulcer  again  siiows  a  tendency  to  increase  in 
depth.  After  the  operation,  a  compress  bandage  should  be  applied. 
If  the  ulcer  \n  extensive,  and  if  hypopyon  or  iritis  eo-exiet,  the 
puncture  sliould  be  made  with  a  broad  tieedle  at  the  edge  of  the 
cornea  [Fig.  37],  or  an  iridectomy  sliould  be  aubstituted.  The  indi- 
cations which  should  guide 
tFig,  d7,  ^^    i^     selecting    between 

these  two  operations  have 
already  been  considered  in 
the  article  u{>on  suppura- 
tive corneitis. 

In  the  indolent  hypopyon- 
ulcer  (ulcus  serpens  of  Sae- 
misch),  described  at  p.  127, 
a  vast  number  of  remediefi 
have  been  tried,  of  which 
the  nmst  successful  liave 
kj       ^B*^<^v^^  (  t**^*^"    warm    fomcntationF, 

paracentesis,    and     iridec- 
tomy, together  with  tonics 
Aa«r  Bricit»«»,l  j^nd   a  generous  diet.     It 

must,  however,  l>e  conteseed 
that  ftucb  euccefs  has  heeti  hut  limited,  more  especially  when  the 
ulcer  wjr»  extensive,  rapidjy  spr<?adir>g,  and  accompanied  by  a  con- 
Kidirahle  hypopyon,  ^aemisch  lias  lately  devised  the  following 
"ipnitionfor  the  purpose  of  dividing  the  base  of  the  ulcer  ami 
]i);(intaining  n  diminution  of  the  intra-ocular  tension  for  some 
h  fjgth  of  time,  so  that  the  progress  of  the  digease  may  be  arreeted, 


c 


>■ 


ULCERS    OF    THE    CORNEA.  133 

and  the  process  of  repair  accelerated.  His  results  have  been  very 
favorable,  for  out  of  35  cases  in  which  the  operation  was  performed, 
the  progress  of  the  aftection  was  at  once  arrested  in  34.  The 
annount  of  sight  which  was  saved,  varied  of  course  according  to 
the  circumstances  of  the  case.  The  eyelids  being  kept  apart  with 
the  stop  speculum,  and  the  eyeball  fixed  with  a  pair  of  forcej^,  a 
puncture  is  made  with  Von  Graefe's  narrow  cataract  knife  at  the 
temporal  side  of  the  ulcer  in  the  healthy  portion  of  cornea,  about 
1  mm.  from  the  margin  of  the  ulcer.  The  point  of  the  knife  having 
entered  the  anterior  chamber,  the  blade  is  to  be  carried  through 
the  chamber  behind  the  bottom  of  the  ulcer  (towards  the  bottom 
of  which  the  edge  is  to  be  turned),  and  the  counter-puncture  made 
at  a  point  corresponding  to  the  puncture,  and  likewise  situated  in 
the  healthy  cornea,  slightly  beyond  the  margin  of  the  ulcer.  The 
fixing  forceps  are  now  laid  aside,  and  then,  with  a  slight  sawing 
movement,  the  knife  is  to  cut  its  way  out  through  the  ulcer,  the 
blade  being  several  times  turned  a  little  on  its  axis,  so  that  the 
a<^|ueon8  humor  may  flow  off  very  i^ently  beside  the  blade.  The 
last  portion  of  the  cornea  should  be  divided  as  slowly  and  gentlv 
as  passible.  If  there  is  any  hypopyon,  it  generally  escapes  through 
the  incision.  A  light  compress  is  to  be  applied,  and  within  an 
hour  or  two  the  wound  is  generally  already  closed,  and  then  atro- 
pine should  be  used.  The  wound  is  to  be  opened  twice  daily  for 
the  first  few  days  with  a  probe,  or  still  better  with  Weber's  beak- 
pointed  canaliculus  knife,  the  blunt  point  of  which  is  to  be  inserted 
oetween  the  lips  of  the  incision ;  but  care  must  be  taken  that  this 
is  delicately  done,  so  that  the  aqueous  humor  flows  off  very  gently. 
The  wound  must  be  re-opened  every  day  until  the  process  of  repair 
has  become  thoroughly  established,  which  is  known  by  the  fact 
that  the  opaque  and  swollen  margin  becomes  narrower  and  nar- 
rower, breaks  up  into  punctated  or  faintly  striated  opacities,  until 
it  finally  disappears  altogether,  and  then  the  incision  may  be 
allowed  to  close.  This  generally  occurs  at  about  the  second  or 
third  week.  When  the  symptoms  of  irritation  have  subsided,  the 
red  precipitate  ointment  may  be  applied,  to  accelerate  the  healing 
of  the  ulcer  and  the  absorption  of  the  opacity. 

In  cases  of  obstinate  ulceration  of  the  cornea,  confined  chiefly  or 
entirely  to  one  portion  of  the  latter,  much  benefit  is  sometimes 
derived  from  syndectomy  of  the  corresponding  segment  of  the  scle- 
rotic ;  so  that  the  blood  supply  of  the  aflected  portion  of  the  cornea 
may  be  more  or  less  cut  on.  In  obstinate,  chronic,  vascular  ulcers 
of  the  cornea,  which  have  long  resisted  every  form  of  treatment, 
and  show  a  great  tendency  to  recur,  the  insertion  of  a  seton  at  the 
temple  often  renders  the  most  marked  and  striking  benefit,  the 
disease  being  rapidly  cured,  and  the  relapses  prevented,  if  the  seton 
is  worn  for  some  time  after  the  corneal  ulcer  is  healed. 

We  are  especially  indebted  to  Mr.  Critchett  for  introducing  this 
mode  of  treatment^  in  certain  cases  of  chronic  vascular  ulcers  of  the 

>  Mr.  Spencer  Watson  has  also  pablisiied  some  able  papers  upon  this  subject  in 
the  "  R  L.  O.  H.  Rep."  and  in  the  "  Medical  Mirror.'' 
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comca,  wliich  arc  particularly  characterized  by  their  protracted 
course,  their  great  tendency  to  recur,  and  the  obstinacy  with  which 
tlicy  ro^i^^t  nil  ordinary  methods  of  treatment.  Mr.  Critcbett  has 
favored  me  with  the  following  description  of  the  manner  in  which 
the  neton  is  to  he  applied : — 

**  I  i^enendlj  uhc  rather  stout  silk  or  fine  twine^  such  as  a  lai^ 
iiuturc!  needle  will  carry.  I  select  a  Bi>ot  ne^r  the  temporal  regioo 
under  tlic  hair,  so  as  to  avoid  as  far  m  j^ossihle  a  visible  sctir.  Care 
ia  re<jujred  not  to  wound  the  temjioral  artery ;  this  may  generally 
he  avoided  hy  drawint^  the  Bkiii  well  away  from  the  temf»oral  fascia^ 
holding  it  firmly  hy  the  hair  The  needle  ia  thufi  passed  through 
at  a  level,  anterior  to  the  artery  ;  uhoutati  incl»  is  usually  included, 
and  a  lo<»i*c  loop  i«  formed,  which  may  be  placed  behind  the  ear; 
it  requires  to  be  drcBned  and  moved  daily  ;  it  usually  continues  to 
diNehnrite  for  two  or  tliree  monthp,  and  then  eitlier  cuts  its  way 
through,  or  drien  uj>.  In  severe  and  obstinate  ea^cs,  where  it  is 
neeeH8nry,  it  may  be  renewed,  *^e!ectitig  a  ^toi  near  to  tlie  previous 
Hear.  I  nave  Hometimen  found  it  dertiruhle  to  continue  the  influence 
of  a  fleton  fur  12  months.  Tliere  are  certnin  iuconveniences  that 
occaBionally  ariwe  to  wliich  I  may  briefly  allude.  It  will  sometimes 
Imjipen  that  in  **pitc  of  every  care  and  precaution  a  braneh  of  the 
trni I "ornl  artery  \n  pricked  Viy  the  point  of  the  needle  as  it  traverses 
the  skin;  thin  aeeident  is  at  onec  recognized  by  the  rapiil  outflow 
of  arterial  l)lnod  fron»  one  or  both  openings,  tliroiiglMvhieh  the  silk 
l»aH>*cH.  In  the  event  of  t^nch  an  accident,  it  is  better  at  once  to 
remove  the8i]k,aiid  tlieti  moderate  pressure  checks  the  bleeding, 
and  in  a  few  rlnys  a  t»eighljoring  spot  may  be  selected  for  the  rein- 
trod  netion  of  the  wilk  ;  loit  if  lliis  ]>recaution  he  not  taken,  and  if 
an  eflbrt  he  njade  to  retain  the  meton  in  j!i)»ite  of  the  hemorrhage, 
there  is  a  great  liability  to  seeoiuhuy  lileeding,  to  extravasation  of 
h|rM>d  beneath  the  pcalji,  burrowing  ahseesses,  and  other  untowani 
easualticrt,  and  in  one  instance  I  obi?ervetl  the  formation  of  a  small 
traumatic  aneurirtUK  In  certain  exceptional  cases  the  introduction 
of  the  eeton  is  follo%ved  by  considerable  swelling  of  tlie  8urroun<ling 
jmrtu,  with  a  t(*ndeney  to  ery8ii>elas,  and  suppurative  inflammation 
cannot  he  established.  As  soon  as  these  symptoms  show  tbemselvcd 
the  Kilk  should  be  removed," 

Ifun  ulcer  Is  situated  at  or  near  the  centre  of  the  cornea,  and 
licrfonUion  apiieui-s  inevitable,  the  pujul  must  be  kept  widely  dilated 
ifith  atmpine,  in  order  that,  when  the  cornea  gives  way  and  the 
"^n^uci^us  huuior  t^seajK's,  the  edge  of  the  j>niiil  may  not  be  involved 
in  th*^  perforation.  Ou  the  c»ther  hand,  if  the  nicer  is  situated  near 
the  Uinrgin  of  the  cornea,  the  I'^verse  is  indicated,  and  the  pupil 
should  be  allowed  to  remain  undilated,  or  even  stimulated  to  ex- 
treme contraction,  by  the  anpliaition  of  the  extract  of  the  Calabar 
U^an,  in  onler  to  remove  the  edge  of  the  pupil  as  far  as  possible 
tmn*  the  situation  of  the  threatening  jxjrfonition.  Either  of  these 
is  also  indicateil  w^hen  a  slight  adhesion  exists  between 
a  and  iris  (anterior  syneehia),  for,  by  the  strong  action  of 
muscles  of  the  iris  which  they  produce,  the  adhesion  may  be 
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forcibly  torn  through.  Mr.  Pridgin  Teale  informs  me  that  he  has 
often  derived  much  benefit  from  dividing  anterior  synechise.  This 
is  done  both  with  the  view  of  causing  a  diminution  of  the  corneal 
opacity,  at  the  site  of  adhesion,  and  of  releasing  the  iris  from  its 
drag. 

If  a  slight  prolapse  has  occurred,  we  must  at  once  attempt  to 
replace  it  fay  pressing  it  gently  back  with  a  spatula  or  probe,  or  we 
may  endeavor  to  cause  it  to  recede  by  widely  dilating  the  pupil  by 
atropine.  A  firm  compress  should  be  applied  in  all  cases  of  prolapse, 
for  it  will  favor  the  consolidation  of  the  wound  by  the  formation  of 
a  layer  of  lymph  over  the  prolapse,  and  will  prevent  the  latter  from 
yielding  to  the  intra-ocular  pressure  and  increasing  in  size.  The 
protruding  portion  of  iris  should  also  be  pricked  with  a  fine  needle, 
and  the  aqueous  humor  be  allowed  to  escape  ;  for  this  will  cause  the 
prolapse  to  shrink  and  gradually  dwindle  down.  This  operation 
may  be  repeated  several  times,  and  generally  with  the  best  results  ; 
bat  if  the  prolapse  is  large  and  prominent,  it  should  be  first  pricked 
with  the  needle,  and  then,  when  the  escape  of  the  aqueous  humor 
has  caused  it  to  collapse,  it  should  be  seized  with  the  iridectomy 
forceps,  and  snipped  off  with  a  pair  of  curved  scissors  quite  close  to 
the  cornea,  a  firm  compress  being  at  once  applied.  The  same  treat- 
ment is  to  be  pursued  in  staphyloma  iridis. 

Some  surgeons  recommend  that  the  prolapse  should  be  touched 
with  a  point  of  nitrate  of  silver,  or  with  a  little  vinum  opii ;  but 
this  is  apt  to  set  up  great  irritation  and  may  even  produce  severe 
iritis,  if  it  be  done  at  all,  a  weak  solution  of  nitrate  of  silver 
should  be  lightly  applied  to  the  apex  of  the  prolapse,  with  a  fine 
camel's  hairbrush.  In  a  considerable  and  obstinate  prolapse,  much 
benefit  is  generally  derived  from  making  a  large  iridectomy  in  an 
opposite  direction,  for  this  will  often  cause  the  prolapse  to  recede 
and  flatten.  This  operation  is  likewise  indicated  when  the  pupil 
is  partly  or  wholly  implicated  in  the  prolapse  or  anterior  synechia; 
also,  when  there  is  a  partial  staphyloma,  and,  above  all,  when  this 
is  accompanied  by  an  increase  in  the  intra-ocular  tension.  For,  Jis 
has  been  pointed  out  by  Von  Graefe,  in  cases  of  partial  or  complete 
staphyloma,  or  of  leucoma  prominens,  the  degree  of  blindness  is 
frequently  quite  disproportionate  to  the  optical  condition.  In  such 
cases,  there  is  often  contraction  of  the  visual  field,  eccentric  fixation, 
increase  in  the  intra-ocular  tension,  and  excavation  of  the  optic 
nerve.  When  glaucomatous  symptoms  supervene  u[X)n  partial  sta- 
phyloma or  lucoma  prominens,  we  find  the  cornea  becomes  at  this 
point  markedly  prominent,  even  after  it  has  already  become  thick- 
ened and  consolidated. 

Fistula  of  the  cornea  often  proves  very  obstinate  and  intractable, 
and  even  dangerous  to  the  eye,  leading  perhaps  finally  to  irido- 
cboroiditis  and  atrophy  of  the  eyeball.  A  fistulous  opening  of  the 
cornea  may  result  in  consequence  of  a  small  perforating  ulcer,  or 
from  a  wound  of  the  cornea,  with  or  without  injury  to  the  lens. 
The  fistulous  opening  may  become  temporarily  closed,  so  that  the 
aqueous  humor  re-accumulates,  but  after  a  short  interval  it  again 
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^  -iqui^ous  flows  off,  and  the  anterior  chamber  is  o1>- 

.:<  may  occur  over  and  over  again.     When  fistula  of 

:-r5,  rlie  eye  remains  irritable  and  injected,  the  intra- 

:■   5  greatly  diminished,  the  anterior  chamber  oblite- 

•  i.ali  drop  of  fluid  may  be  noticed  exuding  through 

::  zhe  cornea.     Various   modes   of  treatment  have 

.•i.     At  the  outset,  a  firm  compress  bandage  should 

A.-II  as  a  stR^ng  solution  of  atropine,  and  if  this  fails 

-.  :l:i.  ::ie  latter  may  be  touched  with  the  point  of  a 

.:./  brusih  dip|)ed  in  a  weak  solution  of  nitrate  of 

:^  ^rieated  several  times  at  an  interval  of  a  day  or 

-ti.lvantage  o(  this  mode  of  treatment  is,  however, 

.-  tiLices  an   indelible  cicatrix.     An  iridectomy  frc- 

-    .  :ii"re  service.     Wecker*  considei's  that  the  fistula 

..>;t»[i  o{  the  membrane  of  Descemet  at  this  f»oint, 

/•.-   it  vised  the  following  treatment.     lie  introduces 

:^  L  very  fine,  smooth-[)ointed,  straight  pair  of  for- 

^  -iie  wal!  of  the  fistulous  track,  bruises  its  lining, 

.  ..>  ::ic  v.t^rncal  tissue.     Tliis  having  been  done  at 

'.    .'.'••i'. lie  and  a  compress  bandage  must  be  applied. 

.    '.^i^.acy  are  required  not  to  "rupture  the  cai«ule 

.     tic  :orce[)6.     lie  has  thus  cured  a  case  of  fistula 

.     .    .'i  ijad  ix^sisted  for  ten  months  different  modes 

..  ..^nder  has  found  the  prolonged  use  of  the  extract 

....    L  ^!-*ra:  service  in  curing  a  corneal  fistula. 


•  L  <*:  COKNEITIS  (PARENCHYMATOUS, 
N  L•yK^TlTlAL,  SYPIIILITIC). 

-^..c^    ^e   uiav  also  distinguish  two  ]>rincipal   forms. 

.iij.a*!:td  \»y  marked   symptoms  of  inflammation, 

..vk    •■iitiuse  vascular  corncitis."     In  the  other,  or 

4-.U*   iiose  symptoms  arc  entirely  absent. 

..,.'.     ifuse  connids  we  notice,  together  with   a 

^   -*^i^  ot'i.'onjunctival  and  subconjunctival  injection, 

^r>    :»a*ii?i!:  t'r^^"^  ^^^^  margin  of  tlie  cornea  more  or 

....:t.^viu're  they  terminate  in  a  sharply  defined 

-^:iiatt»il  on  the  surface  of  the  cornea,  as  those 

V.  .;:»    i^x'ply  into  its  substance.     They  consist  in 

;,..  .  ^j^  ''t\mi  the  junction  of  the  conjunctival  and 

in'  :a*ft.«^'t*'*r  the  margin  of  the  cornea,  and  in  part 

,]„  ^     ^,,^5/  -*!\*m  the  bloodvessels  of  the  ciliary  body. 

sl,,=  J-  :*.*-iii:y  at  the  ed^e  of  the  cornea  is  so  great, 

j,^.,,  .  ^^  .i^a:  rvil  zone  of  extravasated  blood.     Soon 

1^..,,,   •  1  "',4H.V  *iK»cv  i>oints,  a  slight  opacity  of  the  cornea, 

fi-tuji  ■'  ."  "   .,^^,ii*»i*x*  at  the  margin  where   its   density   is 

,vin.  r  '"^wtaafciJ  si*^*  off  towards  the  centre  into  trana- 

^l[][  'j|f...  ^^i  3«.  305.  «  *'  Kl.  Mouatsbl.'^  186S,  33. 
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parent  cornea.  Sometimes,  however,  the  opacity  begins  at  the 
centre,  whence  it  slowly  extends  towards  the  periphery.  The 
cloodiness  gradually  increases  in  extent  and  thickness,  until  the 
whole  surface  of  the  cornea  may  become  diftusely  opaque.  The 
density  and  color  of  the  opacity  vary  a  good  deal.  Tiius,  it  may 
be  but  thin,  and  of  a  grayish-white  color,  having  very  much  the 
appearance  of  frosted  glass,  or  it  may  be  thicker  and  of  a  yellowish 
creamy  tint,  more  especially  in  the  centre  of  the  cornea.  Indeed, 
at  this  point  we  not  unfrequently  see  a  large  circular  patch  of  a 
l^ale  yellow  color,  which  is  evidently  deeply  seated  in  the  substance 
of  the  cornea.  This  central  patch  may  gain  a  considerable  size, 
even  of  two  or  three  lines  in  diameter.  Sometimes  several  such 
denser  patches  may  be  noticed  at  different  points.  The  epithelial 
layer  at  first  retains  its  normal  smoothness,  but  after  a  time  it  be- 
comes somewhat  rough  and  thickened,  as  if  it  had  been  lightly 
pricked  by  a  pin,  or  a  fine  powder  had  been  strewn  over  it.  The 
disease  shows  very  little  tendency  to  ulceration  or  to  purulent  ne- 
crosis, unless  it  has  been  very  injudiciously  treated  by  caustics  or 
strong  astringent  colly ria.  But  the  whole  surface  of  the  cornea 
may  be  swollen  and  become  somewhat  prominent,  yielding  here 
ana  there  to  the  intra-ocular  pressure  and  bulging  forward.  Gener- 
ally these  prominences  disappear  with  the  infiltration,  but  if  they 
have  been  considerable,  they  may  leave  behind  some  impairment 
of  the  true  curvature  of  the  cornea.  The  amount  of  inflammation 
and  ciliary  irritation  vary  very  much.  Sometimes,  there  is  very 
considerable  and  obstinately  i^ersistent  photophobia,  together  with 
lachrymation  and  a  certain  degree  of  ciliary  neuralgia.  In  other 
cases,  these  symptoms  never  assume  any  particular  prominence. 
The  sight  is  always  greatly  impaired,  so  that  the  patient  can  hardly 
see  a  hand  moving,  which  is  due  to  the  diffuse  character  of  the 
opacity,  for  it  is  as  if  he  were  looking  through  a  piece  of  ground 
glass.  If  both  eyes  become  affected,  which  is  generally  the  case, 
the  effect  of  this  total  loss  of  sight  is  most  depressing,  and  demands 
the  greatest  confidence  in  the  surgeon  to  prevent  the  patient  from 
seeking  other  and  perhaps  injudicious  advice.  For  the  disease 
runs  a  most  slow  and  protracted  course  ;  months  and  months  elapse 
before  any,  even  slight,  improvement  begins  to  show  itself,  and 
during  all  this  time  no  treatment  appears  of  any  special  service. 
We  can  but  let  the  disease  run  its  course,  and  endeavor  to  guide 
it  ID  its  progress.  It  may  take  from  six  to  eight  weeks  until  it 
has  reachM  its  acme ;  the  cornea  being  then,  perhaps,  almost  covered 
with  closely  crowded  bloodvessels,  which  reach  nearly  up  to  its 
very  centre,  where  is  seen  a  thick  yellow  infiltration.  The  red 
appearance  of  the  cornea  is  often  increased  by  small  extravasations 
of  blood,  caused  by  the  giving  way  of  some  of  the  vessels.  The 
disease  may  now  remain  stationary  for  a  few  weeks,  and  then  the 
process  of  reparation  sets  in.  The  vascularity  diminishes;  the 
vessels  are  less  closely  arranged  at  the  edge  of  the  cornea,  and  show 
more  or  less  considerable  gaps  between  them;  and  the  infiltration 
becomes  thinner  and  lighter  in  color,  gradually  disappearing  more 
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and  more  from  the  periphery  towards  the  centre,  which  is  the  laet 
to  clear  up. 

The  proffnosis  of  the  disease  is,  on  the  whole,  favorable,  for, 
althongli  it  runs  a  nnost  protracted  conrne,  which  may  extend  over 
rnafiy  tiionths,  and  alt  ho  ugh  the  opacity  of  the  cornea  may  be  so 
dense  a^  to  prevent  the  patient  from  ev'en  couiitinj^  tinkers,  there 
is  no  tendency  to  ulceration  of  the  cornea^  and  the  opacity  gradu- 
ally diwippears  until  tliere  is  fiimlly  perhaps  only  a  slight  ch^udinessi 
left.  Both  oye»  are  generally  atfected,  find  thij^  renders  the  disease 
of  oonrse  tlie  more  Imruvssingand  alarming  to  the  patient,  who  may 
thus  remain  for  many  w^eelcs  ahiiost  totally  hlinri  Iritis  is  a  fre- 
quent accompaniment  of  the  inflammation  of  the  cornea,  and  may 
be  quite  unsu8{>ected  daring  the  progress  of  the  ease,  as  the  iris  is 
hiilden  from  view  by  the  opacity  of  the  cornea  ;  and  it  is  ofdy 
wlien  the  latter  becomes  clearer  that  tlie  iris  is  found  somewhat 
discolored,  and  the  pupil  irregular  and  adherent.  But  a  still  gniver 
and  more  dangerous  complication  is  inflammation  of  the  ciliary 
body,  which  is  esjjecially  apt  to  occur  if  the  case  has  been  inju- 
diciously treated,  and  caustic  or  strong  astringent  colly ria  liave 
been  applied.  We  must  suspect  tlds  complication,  if  the  symptoms 
of  inHammator}^  irritation  are  greatly  increased  in  intensity,  if  the 
vascularity,  photopltobia,  laelu'ymatinn,  and  ciliary  neuralgia  are 
eevere,  if  the  sight  is  rapidly  diniinislied,  and  the  field  of  vision 
markedly  contnu  ted,  and  if  the  eye  at  the  region  of  the  ciliary 
body  is  extremely  sensitive  to  the  touch. 

Ditluse  corneitis  is  especially  apt  to  occur  betw^een  the  ages  of 
five  and  twenty^  but  it  may  be  met  with  up  to  thirty-five  or  forty. 
It  genemlly  occui's  in  persons  in  a  feeble,  delicate  state  of  health, 
which  maybe  due  to  numerous  canses,  sucli  as  want  and  privation, 
very  bard  and  fatiguing  work,  imire  especially  in  a  confined  or  viti 
ated  atmosphere;  and  it  is  often  met  with  in  persons  atiected  witli 
a  scrofulous  diathesis,  or  wnth  irdierited  syphilis.  I  cjvnnot  at  all 
agree  with  the  view  tliat  ditfnsc  corneitis  is  always  due  to  iidie- 
rited  syphilis,  tVtr  althougli  I  I»ave  often  seen  it  associatefl  witli  the 
latter,  yet  in  many  cases  not  the  slightest  trace  of  a  sypbilitie  taint 
could  be  ajf*certaincd,and  there  was  a  marked  and  complete  absence 
of  the  peculiar  syphilitic  features  and  the  notched  teeth.  Indeed, 
I  think  that  we  are  often  too  apt  hastily  to  jump  to  the  conclusion 
that  liereditary  syphilis  exists,  when  on  a  more  careful  and  search- 
ing examination  into  some  of  the^e  histories,  it  would  he  found 
that  the  miscarriages,  early  deatlis  of  the  children,  etc.,  were  due 

•  jHM'fectly  natural  causes,  and  quite  independent  of  any  »y|)hilitic 
it.     I  may  of  course  be  met  with  the  constantly  recurring  argu- 
that  it  is  impossible  to  get  at  the  truth  of  the  history,  but  I 
that  we  are  justified  in  giving  the  piitient  and  his  parents 
•netit  of  tlie  (loubt,  if  no  reliable  proof  of  the  presence  of 
d  syphilis  c^an  be  made  out. .  For  this  reason,  I  must  com- 
with  those  authors  who  term  this  disease  "  syplii- 
For,  as  I  have  already  stated,  it  is  frequently  met 
persouBy  in  whom  not  the  slightest  trace  of  n  »ypliiUtic 
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taint  can  be  detected.  Whilst  combating  some  of  these  views,  I 
most,  however,  seize  this  opportunity  to  express  my  admiration 
for  the  very  important  and  interesting  researches  of  Mr.  Jonatlian 
Hutchinson,^  into  the  frequent  connection  between  inherited 
f^yphilis  and  many  of  the  diseases  of  the  eye,  a  discovery  which 
hjEiB  proved  of  great  importance  and  use  in  the  treatment  of  these 
affections. 

[If  ihecorneitis  occur  in  connection  with  hereditary  syphilis,  the 
existence  of  the  latter  may  generally  be  diagnosticated,  as  pointed 
oat  by  Mr.  Hutchinson,  by  certain  peculiarities  presented  by  the 
permanent  teeth,  especially  by  the  upper  central  incisors,  which  are 
the  most  reliable  for  purjx^ses  of  diagnosis.  The  characteristic  mal- 
formation of  the  upper  central  incisors  consists  in  a  dwarfing  of 
the  tooth,  which  is  usually  both  narrow  and  short,  and  in  the 
atrophy  of  its  middle  lobe.  This  atrophy  leaves  a  single  broad 
uotcn  (vertical)  in  the  edge  of  the  tooth.  This  notching  is  usually 
symmetrical,  as  shown  in  Fig.  38.  It  may  vary  much  in  degree  in 
different  cases.  Sometimes  the  teeth  diverge,  and  at  others  they 
slant  towards  each  other.     The  appended  wood-cut.  Fig.  39,  affords 

Fig.  88.  Fig.  89. 
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a  good  illustration  of  the  deformity.  In  the  majority  of  cases  the 
condition  of  the  teeth  is  sufficient  only  to  excite  suspicion,  and 
not  to  decide  the  question,  although  in  a  marked  case  of  nialfor- 
matioD  Mr.  Hutchinson  states  that  lie  would  feel  ^'no  hesitation  in 
pronouncing  the  possessor  of  the  teeth  to  be  the  subject  of  inherited 
syphilis,  even  in  the  absence  of  other  testimony."*  In  a  considerable 
number  of  cases  of  hereditary  syphilis,  the  teeth  show  no  deviation 
whatever  from  the  normal  standard,  and  in  such  the  diagnosis 
must  be  guided  by  other  and  well-known  symptoms.] 

Mr.  Brudenell  Carter  points  out  that  the  absence  of  syphilis  in 
the  parents  does  not  necessarily  preclude  its  existence  in  children, 
88  the  taint  may  have  been  introduced  by  vaccination.* 

In  the  treatment  of  this  disease,  we  must  be  chiefly  contented  with 
guarding  the  eye  against  all  noxious  influences,  such  us  bright  light, 
wind,  draughts,  etc.,  and  must  endeavor  to  prevent  the  inflamma- 
tory symptoms  from  gaining  an  undue  prominence.  Unfortunately 
we  do  not  at  present  know  of  any  means  of  checking  the  pro- 
gress and  development  of  the  disease,  or  of  curtailing  its  protracted 
course.  The  use  of  caustics  or  astringent  collyria  must  be  most 
carefully  avoided,  as  they  only  tend  to  increase  the  inflammatory 

■  Vide  Mr.  Hatchinson's  admirable  work,  **  Syphilitic  Diseases  of  the  Eye  ami 
Bar." 
*  '^RevDolda*  System  of  Medicine,'*  vol.  i.  page  817. 
i ''Lancet,"  ia68;  1,765. 
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irritation  and  to  produce  complications,  euch  as  ulcers  of  the  cornea, 
or  inflmniniition  of  the  iria  or  ciliary  body.     At  the  outset,  atro^l 
pine  should  always  be  applied,  altJioui^h  when  the  cornea  becomcftj 
dittusely  eloiuled,  it  is  but  of  little  use,  as  it  \&  not  absorbed,  and  itf 
ia  apt  to  increase  the  iiiHamoiation  if  it  he  too  loui^  continueil.    But] 
when  the  cornea  begins  to  clear,  atropine  or  the  belladonna  colly  riura  ^ 
should  be  again  applied.     Local  depletion  and  yevy  antiphloc^iatlc 
trefitment  are  not  well  borne,  on  account  of  the  weakly  and  ieeble 
health  of  the  patient.     Moreover,  they  tend  to  impede  the  forma- 
tion of  bloodvessels  on  the  cornea,  and  to  protract  the  course  of  tlie 
disease*     But  if  symptoms  of  cyelitis  nuike  their  appearance,  leeclies 
should  be  ap|jlied  to  the  temple,  and  j^aracentesis  should  be  per- 
Ibrmed ;  and  if  the  eit^lit   deterioi*ates  greatly,  the  field  becomes 
contracted,  and  especially  if  the  intra-ocular  tension  increases,  an 
iridectomy  should  be  made  at  once.     When  the  cornea  is  begin- 
ning to  clear  U}»,  the  absorption  of  the  morbid  products  may  be 
hastened  by  api>lying  slight  irritants*     The  best  to  commence  with 
is  the  insufflation  of  calomel,  which  should  be  employed  once  daily. 
If  the  eye  bears  this  well,  without  becoming  too   much   irritated, 
the  yellow  precipitate  ointment  should  be  substituted  for  it*     At 
first,  1  generally  employ  it  of  about  the  strength  of  two  grains  to 
tl»e  drachu),  and  use  hut  a  very  small  qoantity*     If  it  excites  much 
irritation,  I  apply  a  still  weaker  ointment,  or  ])08tpone  its  use  for  a 
few  days.     I  have  found  it  by  far  tlie  best  remedy  for  accelerating 
the  absorption  of  opacities  of  the  cornea,     A  collyrium  of  iodide  of 
potassium  (gr,  ij  ad  Sj)  is  also  serviceable  for  this  jMirpose.     In 
very  obstinate  cases  of  diftuse  eorneitis  I  have  also  occasional  _ 
I'ound  much  betiefit  from  the  application  of  a  setou  to  the  temple 
Ilasncr  lias  practised  paracentesis. 

In  SOUK*  cases  iridectomy  proves  beneficial  not  only  in  accelerating 
[the  cure,  but  also  in  the  early  stage  sometimes  arresting  the  pro- 
gress of  the  disease.  Mn  Pridgen  Teale  informs  me  that  he  baa 
practise<l  it  with  success  in  cases  in  which  the  progress  of  the  disease 
was  rapid  and  unchecked  l»y  other  remedies,  and  in  which  there 
had  Wen  a  diminution  of  the  eye  tension  before  the  operation. 

It  is  of  great  importance  to  attend  to  the  general  health  uf  the 
r  patients,  as  they  are  as  a  rule  of  a  feeble  cachectic  habit.     Tonics, 
es|)ecially  the  syrup  of  the  iodide  of  iron,  quinine,  or  the  citrate  of 
quinine  and  steel,  should  be  administered.     Cod-liver  oil,  with  or 
without  quinine  or  steel,  is  also  of  much  benefit.     If  a  syphilitic 
taint  is  susjiected,  the  iodide  and  bromide  of  potassium  in  combi- 
nation with  the  bichloride  of  mercury  and  cinchona,  ma}'  be  givea' 
with  much  a<lvantage.     The  diet  should  be  nutritious  and  ciisily 
^digestible.     Meat  may  be  allowed  two  or  three  times  daily,  and 
[Wine  and  malt  liquor  may  be  freely  administered.     In  fact  every- 
thing should  be  done  to  strengthen  the  patient.     In  liosjntal  prac 
I  lice,  1  have  often  been  obliged  to  take  such  patients  intothc  house  f 
Iniany  months,  in  order  that  they  might  have  inoi*e  attention,  and 
fa  more  generous  diet  thati  they  would  have  obtained  at  home. 
When  the  acute  stage  is  past,  and  the  cornea  is  beginning  to  clear, 
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the  patient  should,  if  possible,  be  sent  into  the  country,  or  still 
better,  to  the  sea  side,  and  enjoy  a  great  deal  of  out-of-door  exercise. 
The  obstinate  photophobia  and  chronic  irritability  of  the  eye,  which 
often  prove  so  troublesome,  yield  sometimes  most  rapidly  to  change 
of  air. 

2.  In  the  non-vascular  diffuse  comeiiis,  we  notice  that  a  small  cloud 
appears  in  the  centre  of  the  cornea,  unaccompanied  by  any  but  the 
slightest  symptoms  of  irritation,  and  there  is  only  a  very  faint 
rosy  injection  around  the  cornea,  but  not  extending  on  to  it.  In 
the  course  of  ten  or  fourteen  days  the  opacity  extends  over  the 
whole  surface  of  the  cornea,  giving  it  the  appearance  of  ground 
glass,  or  of  a  mirror  that  has  been  lightly  breathed  upon.  The 
symptoms  of  irritation,  especially  the  photophobia,  may  now  in- 
crease somewhat,  but  the  vascularity  remains  slight.  The  vessels 
never  become  very  numerous  or  closely  crowded  together,  as  is  the 
case  ill  the  vascular  form  ;  but  individual  vessels  straggle  on  to- 
wards the  infiltration,  and  do  not  terminate  uniformly  in  a  defined 
line.  The  opacity  gradually  becomes  somewhat  more  dense  and 
yellow  towards  the  centre,  and  then,  after  a  time,  clears  up  at  the 
periphery,  and  the  infiltration  slowly  disappears  in  a  centripetal 
direction.  The  course  of  this  form  is  also  extremely  protracted, 
and  many  months  may  elapse  until  the  cornea  regains  its  transpa- 
rency. The  prognosis  is  still  more  favorable  than  in  the  vascular 
form,  for  there  is  far  less  tendency  to  complications  with  inflam- 
mation of  the  iris  or  ciliary  body,  or  to  ulceration  of  the  cornea  ; 
although  the  latter  may  be  produced  if  strong  caustics  or  astrin- 
gents be  employed. 

The  causes  are  the  same  as  in  the  vascular  form.  If  there  is  any 
marked  irritability  of  the  eye,  this  should  be  treated  by  atropine, 
cold  compresses,  blisters,  etc.  But  in  the  majority  of  the  cases  just 
the  reverse  obtains,  the  progress  of  the  aftection  languishes  and 
becomes  torpid,  and  there  is  a  complete  absence  of  all  symptoms  of 
inflammatory  irritation.  In  such  cases  it  is  advisable  to  apply  a 
slight  irritant,  more  especially  the  yellow  oxide  of  mercury  oint- 
ment, every  day  for  a  few  days.  This  will  excite  a  little  irritation, 
the  central  portion  of  the  infiltration  will  become  somewhat  more 
thick  and  yellow,  and  the  progress  of  the  disease  will  be  accele- 
rated. It  has  often  been  noticed  that  a  certain  amount  of  conjunc- 
tivitis is  very  favorable.  Thus,  if  the  patient  suff'ering  from  this 
form  of  corneitis,  by  accident,  contracts  catarrhal  ophthalmia,  the 
progress  of  the  affection  of  the  cornea  will  be  greatly  hastened,  and 
an  infiltration  disappear  in  a  few  weeks,  which  would  otherwise 
have  taken  many  months  before  it  had  become  absorbed.  This 
fiict  led  Von  Graefe  to  employ  warm  fomentations  in  these  cases, 
in  order  to  excite  a  certain  degree  of  inflammatory  swelling  of  the 
conjunctiva.  They  are  indicated  if  the  vascularity  and  irritation 
are  but  very  slight,  and  the  progress  of  the  disease  extremely  pro- 
tracted and  sluggish.  They  must  be  employed  with  care  and  cir- 
cumspection, so  that  they  may  not  excite  too  much   inflammation 
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of  tlie  conjunctiva,  winch  would   retanl  iiiBtead  of  hastening  the 
absorption  of  the  infiltration,  and  perhafis  leave  it  incomplete. 


7.— OPACITIES  OF  THE  CORNEA. 

These  vary  much  in  situation,  extent,  ami  thickness.  If  they  are 
quite  euperticial  iiml  thin,  looking  like  u  faint,  grajish-bhie  cloud, 
they  are  termed  nehulw}.  If  the  opacity  ie  of  a  denser,  white,  iiearly, 
tendinous  character,  and  Bituated  inore  deeply  in  the  substance  of 
the  cornea,  it  is  called  an  alhuy^o  or  leuconia, 

A  teujporary  dittnse  opacity  of  the  cornea  may  be  produced  by 
sudden  increase  of  the  inti-a-oeuhir  pressure,  as  in  certain  forms  of 
glaucoma,  etc.  This  opacity  is  ]>rolmlily  due  in  part  to  a  displace- 
ment of  some  of  the  corneal  elements,  and  also,  perhai>s,  to  a  dis- 
turbance of  the  nutrition  of  the  cornea  from  tlie  compression  of  the 
nerves. 

We  meet  w^ith  a  very  superficial  opacity  of  tlie  cornea,  which  is 
due  to  changes  in  the  epithelial  layer.  Here  and  there  the  epithe- 
lial cells  become  thickened,  Uirgregatod  together,  and  opaque,  their 
contents  having  i>erhajia  undergone  fatty  degeneration.  These 
opacities  are  of  a  faint  gray,  or  hluish-gray  color,  with  an  irregular 
margin.  In  their  centre,  the  reflection  of  an  ohject,  for  instance 
the  bars  of  a  window,  will  he  found  indistinct,  or  more  or  less  dis- 
torted* Generally  the  opacities  are  easily  observable.  They  may, 
however,  be  so  slight  as  to  escafie  detection,  except  with  the  oblique 
ilUunination,  when  they  become  very  evident.  They  are  chiefly 
met  with  as  the  result  of  the  superficial  forms  of  c(>rnei  tis,  especially 
pannus  due  to  disticliiasis  or  granular  lids,  aud  also  of  the  super* 
Bcial  ulcers  of  the  cornea. 

The  dcejier  ofiacities,  wdiich  are  situated  in  the  substance  of  the 
cornea  iUelf,  may  l»e  contincd  to  a  certain  portion  of  it  (partial 

leucoma)  [Fig,  40],  or  extend  over 
[Fig.  40,  its  %vhole  sui'face  (total  leucoma). 

The  cloudiness  may  either  be  of  » 
uniform  grayish-blue,  or  grayish- 
white  color,  or  may  be  ma<le  up 
of  several  opaque,  white  patches 
or  spots  of  varving  extent  and 
shajte.  The  outline  of  these  opa- 
cities is  irregular  and  not  sharply 
detined,  being  shaded  gradually 
otf  into  the  normally  transparent 
cornea.  Their  thickness  and  color 
Ari«rDuii7inpift.]  also  Vary  much,  from  a  grayish- 

bine  to  a  yellowish-whire  and 
'ly  opaque  tint.  The  epithelial  layer  is  often  irreguhir  and 
sated,  as  if  a  fine  j)Owder  had  been  dusted  over  it,  and  tlds 
a  a  distortion  of  the  refiected  image.     Or,  again,  the  opacities 
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may  look  like  little  opaque,  chalky  nodules  strewn  about  on  different 
portions  of  the  cornea  (generally  near  its  surface),  and  are  the  re- 
mains of  phlyctenulfiB. 

Fine  punctated  opacities  are  also  met  with  on  the  posterior  surface 
of  the  cornea.  They  are  generally  arranged  in  the  form  of  a  pyrtimid, 
with  its  base  downwards,  and  are  chiefly  due  to  a  precipitation  of 
Iviuph  on  the  i>08terior  wall  of  the  cornea,  but  also  perhaps  to  in- 
nammatory  changes  in  the  posterior  epithelial  layer.  These  i>eculiar 
opacities  are  observed  in  serous  iritis  (sometimes  termed  aquo-cap- 
sulitis,  corneitis  punctata,  etc.),  and  also  in  inflammations  of  the 
deeper  tunics  of  the  eyeball,  and  sympathetic  ophthalmia.  In  the 
latter  cases,  similar  punctated  opacities  may  also  occur  on  the  ante- 
rior surface  of  the  cornea.  The  different  opacities  which  we  have 
mentioned,  are  chiefly  due  to  inflamn)atory  changes  in  the  corneal 
and  epithelial  cells,  and  are  capable  of  undergoing  almost  complete 
absorption,  so  that  they  may  hardly  leave  a  trace  behind  them.  It 
is  necessary  to  distinguish  from  them  another  form  of  opacity, 
which  is  dependent  upon  permanent  change,  often  of  a  tendinous 
or  cicatricial  nature,  and  hence  does  not  undergo  absorption,  but 
remains  indelible.  These  opacities  are  more  regular  and  sharply 
defined  in  their  outline,  and  have  a  more  uniform,  tendinous,  glist- 
ening-white or  chalky  ap{>earance,  having,  perhaps,  a  deposit  of 
fatty  or  earthy  matter  in  the  centre.  The  epithelial  layer  is  smooth 
and  not  irregular.  These  cicatrices  vary  in  extent  and  shape,  in 
accordance  with  the  size  and  depth  of  the  original  ulcer ;  they  do 
not,  however,  correspond  exactly  to  it,  because  a  portion  of  the 
latter  is  very  frequently  filled  up  by  transparent  corneal  tissue. 
These  cicatricial  opacities  occur  very  frequently  together  with 
those  due  to  inflammatory  changes,  so  that  we  have  the  two  forms 
existing  together.  The  cicatrix,  instead  of  being  sharply  defined, 
is  then  surrounded  by  a  more  or  less  wide,  opaque  areola  of  inflam- 
matory infiltration.  The  latter  may  in  time  become  completely 
absorbed  and  transjiarent,  and  leave  only  the  cicatricial  opacity, 
which  will,  of  contuse,  be  now  considerably  less  in  size  than  the 
original  leucoma. 

In  cases  of  perforating  ulcer  of  the  cornea,  accompanied  with 
anterior  synechia,  the  cicatrix  to  which  the  iris  remains  attached 
is  termed  leucoma  adherens.  If  it  be  situated  near  the  centre  of  the 
cornea,  a  portion  of  the  pupil  will  be  included  in  it,  leaving,  per- 
haps, the  other  part  of  the  pupil  free,  and  opposite  a  transparent 
portion  of  the  cornea. 

A  peculiar  superficial  opacity  of  the  cornea  is  sometimes  met 
with,  which  is  due  to  calcareous  dejjosits  (consisting  of  phosphate 
and  carbonate  of  lime)  in  the  anterior  elastic  lamina.  These 
opacities  are  of  a  mottled  brownish  hue,  with  an  indistinct  margin, 
which  shades  off,  more  or  less  abruptly,  into  the  healthy  cornea. 
Their  course  is  very  protracted,  and  they  are  apt  simultaneously 
to  affect  Both  eyes.  Two  very  interesting  cases  of  this  peculiar 
o|)acity,  which  occurred  about  the  same  time,  have  been  described 
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by  Mr.  Dixoii^  and  Mr  Bowman,*  In  each  of  tlie^e  cnses  a  portion 
of  the  opacity  opfiosite  tlie  juipil  was  !?cmi>od  oft'  with  a  f^caljie], 
aiid  \vas  found  to  eonniist  of  hard  gritty  matter,  sitiiateKl  jiiat  be- 
neath the  epithc'liuni.  The  reBiilt  of  the  ojieration  upon  the  eight 
.M'as  excellent.  Sometimes  earthy  or  metallic  incrustations  are 
^forriied  npo!i  the  cornea,  and  give  rise  to  peculiar  opaque  or  chalky- 
looking  Bpei.'ks.  This  occasionally  occurs  from  the  contact  of  quick- 
lime or  tlie  dejXJaits  formed  from  lead  lotion  in  cases  of  ulcers  or 
abrasions  of  the  cornea.  Here  I  must  again  warn  the  reader  against 
the  use  of  coUyria  containing  lead  in  crises  of  ulcer  of  the  cornea 
or  even  almision  of  the  corneal  epithelium,  for  the  precipitation  of 
the  lead  gives  rise  to  a  very  marked  wliitc  stain,  which  produces 
great  imjiairment  of  sight  if  it  he  situated  iti  the  centre  of  the 
cornea. 

The  prognosis  in  cases  of  opacity  of  the  cornea  w^ill  dej>end  very 
much  upon  the  age  and  constitution  of  the  patient,  and  upon  the 
duration,  extent,  situation,  and  nature  of  the  opacity.  Thus,  in 
cliildren  and  young  [lei-sons  in  good  health,  opacities,  the  result 
even  of  extensive  corneitis  or  deep  ulcei-s,  may  in  time  disapi>ear 
almost  completely,  without  leaving,  perhaps,  any  trace  behind.  I 
have  ali^ady  stated  that  this  may  even  occur  in  small  perfonitiug 
ulcers,  which  have  given  rise  to  central  ca|»sular  cataract.  With 
regard  to  the  opacities  due  to  inflammatory  chaTiges  in  the  corneal 
tissue,  it  may  Ije  laid  down  as  a  general  rule  that  the  more  recent, 
Buiteriicial,  and  limited  such  o]»acitics  are,  the  more  rapidly  and 
completely  do  they  disappear.  By  the  application  of  irritants  to 
the  eye,  we  may  greatly  assist  iti  removing  the  cloudiness  due  to 
inflammatory  clianges  in  tlie  corneal  and  einthelial  cells.  We  thus 
excite  hypenemia  of  the  parts,  increase  the  intercliange  of  material, 
and  accelerate  and  stimulate  the  process  of  ahsorption,  W' hen  the 
opacities  are  due  to  jiermanent  cicatricial  changes,  these  applic^i- 
tions  are  of  no  avail,  and  w^e  must  then  have  recouree  to  other 
remedies  if  the  opacity  causes  any  impiiirment  of  vision.  If  the 
opacity  is  dense  atid  situated  in  or  very  near  the  centre  of  the 
cornea,  the  sight  may  he  very  considerably  atlected,  as  it  will 
moi*e  or  less  cover  the  pupil.  But  even  slighter  opacities  may 
Bomewhat  impair  and  contuse  the  vision,  by  the  diffusion  anil 
irregular  refraction  of  the  rays  of  light  which  they  produce-  But, 
apart  from  this  effect  upon  the  sight,  these  opacities  may  give  rise 
to  other  complications.  Thus,  on  account  of  the  indistinctness  of 
the  retinal  r<*gi(m  produced  by  the  cloudy  state  of  the  cornea,  the 
[mtient  will  bring  small  objects  (as  in  reading,  sewing,  etc.)  very" 
close  to  the  eye,  in  order  to  gain  a  larger  and  more  distinct  image. 
But  this  constant  accommodation  for  a  very  near  point,  after  a 
time  causes  the  lens  to  fortcit  some  of  its  elasticity,  so  tluit  it  can- 
not resume  its  original  form,  and  the  accommodation  cannot  relax 
it-self  completely  when  the  eye  is  looking  at  distant  objects.     The 

*  *«Diaeasefl  of  the  Eye,''  8d  cdttion,  p.  114. 

•  *•  Lectures  on  parts  concerned  in  ibc  OperailonB  on  the  Eye,'*  pp.  58  and  117. 


OPACITIES    OF    THE    CORNEA.  145 

lens  remains  too  convex,  and  the  eye  has  become  myopic.  The 
injopia  may  be  also  in  part  due  to  a  change  in  the  shape  of  the 
eyeball,  produced  by  constant  and  lonor-continued  accommodation 
for  near  objects  (vide  article  "  Myopia").  Opacities  of  the  cornea 
may  also  give  rise  to  oscillation  of  the  eyeballs,  and  to  strabismus. 
Innumerable  local  remedies  have  been  recommended  for  the  dis- 
persion of  opacities  of  the  cornea.  From  amongst  these  we  may 
select  the  following  as  the  most  trustworthy  and  efficacious :  The 
insufflation  of  calomel,  the  red  or  yellow  oxide  of  mercury  oint- 
ment, collyria  of  iodide  of  potassium,  vinum  opii,  nitrate  of  silver, 
sulphate  of  copper,  and  the  sulphate  of  soda.  A  small  quantity  of 
the  latter  may  be  dusted  into  the  eye,  or  it  may  be  used  as  a  colly- 
rium,  about  1 — 2  grains  to  Sj  of  water.  Together  with  the  use  of 
any  of  these  agents,  atropine  should  be  applied,  as  it  diminishes 
the  intra-ocular  pressure,  and  thus  facilitates  the  interchange  of 
material  and  the  process  of  absorption.  I  have  generally  found  it 
l)e8t,  first  to  dust  in  calomel  for  a  few  days,  in  order  to  see  how 
the  eye  bears  this,  and  then,  if  it  does  not  excite  too  much  irrita- 
tion, to  employ  a  stronger  irritant,  especially  the  red  or  yellow 
oxide  of  mercury  ointment.  At  first  its  strength  should  not,  I 
think,  exceed  one  or  two  grains  to  the  drachm  of  lard.  A  little 
portion,  about  the  size  of  a  couple  of  pins'  heads,  should  l>e  placed 
on  the  inside  of  the  lower  eyelid,  by  means  of  a  probe,  and  the  lids 
should  then  be  rubbed  over  the  cornea,  so  that  the  ointment  may 
come  well  in  contact  with  it.  If  the  yellow  precipitate  ointment 
be  used  of  greater  strength  than  that  mentioned  above,  it  should 
be  removed  after  a  few  minutes,  otherwise  it  will  produce  too  much 
irritation.  If  it  is  found  that  the  ointment  excites  a  great  deal  of 
irritation,  redness,  and  pain,  a  smaller  quantity,  or  a  weaker  prepa- 
ration should  be  used,  or  the  calomel  should  be  again  substituted 
for  a  few  days.  Generally,  it  is  better  if  the  surgeon  can  himself 
apply  these  remedies,  as  he  is  then  able  to  watch  their  action  upon 
the  eye;  but  if  the  proper  mode  of  using  the  calomel  or  the  oint- 
ment be  explained  and  shown  to  the  patient,  I  have  found  no 
difficulty  in  getting  these  remedies  applied  by  the  patient  himself, 
or  his  friends.  But  if  I  do  not  apply  the  ointment  myself,  I  never 
prescribe  it  stronger  than  gr.  i — ii  ad  3j ;  as  the  stronger  prepara- 
tion requires  to  be  removed  from  the  conjunctiva  after  2 — 3  minutes. 
I  have  also  found  advantage  from  the  application  of  iodide  of  potas- 
sium, either  in  a  collyrium  or  mixed  with  the  yellow  precipitate, 
in  the  following  proportion:  Iodide  of  potassium  gr.  j.  Yellow 
oxide  of  mercury  gr.  ij,  Adipis  3j — 3ij-  The  instillation  of  a  little 
vinum  opii  also  proves  very  useful.  Nitrate  of  silver  or  sulphate 
of  copper  are  only  indicated  when  there  is  any  inflammatory 
swelling  of  the  conjunctiva,  accompanied  by  some  muco-purulent 
discbarge.  After  any  of  these  remedies,  have  been  used  for  some 
length  of  time,  they  should  be  exchanged  for  some  other  agent,  as 
the  eve  gets  accustomed  to  them,  and  they  appear  temporarily  to 
lose  tneir  effect. 
10 
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Electrictity  \vm  foniiorly  in  vogue  for  tite  cure  of  opacities  ol 
the  coniea.     It  has  now,  however,  lUllea  into  disuse. 

Dr.  Rotlimiuul,' of  Munich,  hui^  lately  strunrrly  recommonded  the 
sal>€Otijuiietival  injection  of  tepid  salt  and  water  in  cases  of  dense 
non-vascular  oi>aeities,  such  as  often  remain  after  diffuse  corDeitia, 
Tlie  strengtli  of  liia  solution  varie?  from  3j — 5j  oi  Salt  to  5j  of 
Water, 

[M,  Weeker'  lias  recently  advocated  tiie  method  of  tattooing  for 
the  removal  of  tlie  cosmetic  defect  produced  by  dense  leueomata. 
The  operation,  which,  as  a  rule,  cautM>s  very  little  pain  orirritatioui. 
is  best  performed  with  a  number  of  the  iinest  needles  firmly  bound, ' 
with  the  point  on  a  level,  around  a  handle,  such  as  a  [>enholder. 
The  8ub&tanee  which  M,  AVecker  recommends  for  tinting  is  India 
ink;  Mn  Taylor  has  also  employed^'  with  advantage,  sepia,  ultra- 
marine, and  other  colors,  and,  when  an  immediate  and  deeply  col- 
ored etloct  ha^  been  desired,  a  conjbination  of  lam[)-black  with  India 
ink,  and  a  solution  of  nitrate  of  silver.     The  needles  are  dipped^ 
into  the  pigment  solution,  whieli  should  Ije  made  as  thick  as  po»- ' 
Bible,  and,  tiie  eye  being  steadied,  the  superficial  layei-s  of  the  cica- 
trix are  rapidly  punctured  in  an  oblique  direction,  and  kiyers  of 
the  solution  applied  just  as  in  ordinary  tattooing.] 

The  chalky  incrustations,  or  dejwsits  of  lead  ujK»n  the  cornea^ 

should  be  carefully   scnqved  off  w^ith  a  cataract  or  sickle-sbaped 

knife  [Fig.  41].     If  they  are  extensive,  the  whole  need   not  be 

reTUOved,  but  only  a  portion  sufficiently  large  to  un- 

[Fig,  4L]      cover  the  pupil.     As  this  oiieration  is  sometimes  very 

painful,  it  had  better  be  done  under  chloroform,  es|>e- 

cially  in  children.     Afterwards,  a  little  olive  oil  or 

atro}>ine  should  be  applied  to  tlie  eye. 

But  if  the  opacity  resists  all  these  ix*niedie3,  and 
materially  impairs  the  sight,we  must  endeavor  to  im- 
prove vision,  either  perhaps  hy  some  optical  arrange- 
ment, or  by  the  formation  of  an  artificial  pupil  up|»o- 
site  a  clear  |»ortion  of  the  cornea.  For  the  purj»oseof 
diminishing  the  effect  of  the  difFusion  and  irregular 
refaction  of  the  rays  produced  by  the  cloudiness,  the 
stenopaic  spectacles  will  often  be  found  of  great  use 
(Dondei's)/  They  consist  of  an  oval  metal  plate,  having 
a  small  centiiil  a  {nurture.  The  effect  of  this  is  to  per- 
mit only  the  central  rays,  wdiicli  fall  in  the  optic  axis, 
to  pass,  whereas  all  the  (►eripberal,  diffused  light  is  excluded.  If 
necessiiry,  convex  or  concave  lenses  may  be  aj>plied  behind  the  ap- 
juiratus.  Although  these  stenopaic  spectacles  often  answer  aa- 
mirably  for  any  employment  at  near  objects,  e.  ^.,  rc*ading,  sewing, 

•  '*KlrniBche  Monatsblatter  f,  Augenhcilkunde,"  18fl6,  p.  161. 

[*  Archiv«  8  of  Ophthalmology  and  Otolniry»  vol.  ii,,  No.  2.  p.  234, 
3  Anioriciin  Journal  of  the  Jlrdleal  Sciences*,  OctoU'r,  1872,  p,  561.  ] 

*  ^*  A.  t  O."  L  1,251  ;  vide  also  Donders'  *' AaoninUes  of  Accommodation  &nd 
Ri'lnicljon  of  the  Eye/*     New  Syden*  Bociety,  i>.  128, 
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engraving,  etc.,  they  cannot  be  used  for  walking  about,  as  they 
produce  too  great  a  contraction  of  the  field  of  vision. 

An  artificial  pupil  raay  be  made  either  by  means  of  an  iridectomy, 
an  iridodesis,  or  iridoenkleisis.  If  the  opacity  is  confined  to  the 
cent^  of  the  cornea,  it  will  be  best  to  perform  iridodesis  or  irido- 
enkleisis, for,  by  so  doing,  we  can  draw  the  iris  somewhat  forward 
opposite  the  opacity,  and  thus  diminish  the  diffusion  of  light  pro- 
duced by  the  latter;  moreover,  the  apex  of  the  artificial  pupil  will 
be  opposite  the  edge  of  the  lens,  and  will  thus  prevent  the  irregular 
refraction  which  would  be  caused  if  the  periphery  of  the  lens  were 
widely  exposed  by  an  iridectomy.  Bpt  if  the  opacity  is  more  con- 
siderable, and  does  not  leave  a  wdde  margin  of  clear  cornea,  the 
artificial  pupil  thus  made  will  be  insufficient,  more  especially  with 
regard  to  the  amount  of  light  admitted  into  the  eye,  and  in  such 
cases  it  is  better  to  make  an  iridectomy,  which  should,  however, 
be  but  small.  If  the  margin  of  transparent  cornea  is  very  narrow, 
there  is  always  the  danger  that  the  wound  made  in  the  perform- 
ance of  iridectomy  may  produce  a  certain  deeree  of  fresh  opacity 
of  the  small  portion  of  clear  cornea  near  it,  ana  thus  militate  against 
the  benefit  derived  from  the  operation.  In  order  to  obviate  this 
daneer,  we  may  make  the  artificial  pupil  by  corydialysis,  which 
woQld,  of  course,  produce  no  cloudiness  of  the  cornea  opposite  to  the 
new  pupil,  the  incision  being  made  at  another  jiortion  of  the  cornea. 
An  artificial  pupil  should  always  be  made  opposite  that  portion  of 
the  cornea  which  is  the  most  clear,  and  has  the  truest  curvature. 
The  direction  inwards,  or  slightly  downwards  and  inwards,  is  by 
far  the  best  for  optical  purposes,  for  not  only  docs  the  artificial 
pupil  then  correspond  to  the  visual  line,  but  it  also  assists  better 
in  the  binocular  vision  (Gemeinschaftlicher  Sehact)  with  the  other 
eye.  If  any  anterior  synechia  exists,  and  its  extent  is  but  small,  it 
may  be  divided  with  the  point  of  the  broad  needle  or  iridectomy 
knife,  in  the  performance  of  iridodesis  or  iridectomy.  If  it  is  of 
recent  formation  (as  after  an  incised  or  j)unctured  wound  of  the 
cornea),  the  adhesion  is  often  so  slight  that  it  may  easily  be  de- 
tached  with  a  blunt  hook  or  a  small  spud. 

[A  mode  of  treatment  of  dense  leucomata  has  recently  been 
devised  bv  Mr.  Henry  Power,^  of  London,  and  practised  on  the 
human  subject  with  "  promising  results."  It  consists  in  removing 
a  portion  of  the  opaque  cornea  of  the  patient  with  a  sharp  punchy 
specially  devised  for  the  purpose,  and  obtaining,  by  the  same  means, 
an  exactly  corresponding  portion  of  a  healthy  rabbit's  cornea  and 
transferring  it  to  the  space  in  the  human  eye.  The  lids  are  then 
to  be  fixed  together,  and  in  a  week,  Mr.  Power  has  found  union  to 
be  complete.  Whether  the  portion  transplanted  will  become  per- 
fectly clear  he  cannot  yet,  from  want  of  experience,  say.] 

I  need  hardly  say  that  the  experiments  made  by  Nussbaum  and 
others  to  cut  a  hole  in  the  opaque  cornea  and  insert  a  piece  of  glass,. 
have  completely  failed. 

[1  Med.  Times  and  Gaz.,  Aug.  10, 1872.1 
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8.— ARCUS  SENILIS. 

This  peculiar  marginal  opacity  of  the  cornea  is  due  to  fatty  de- 
sjeneration  of  the  corneal  tissue,  which  generally  commences  first 
in  the  upper  portion  of  the  cornea.  It  then  shows  itself  in  the 
lower,  and  the  extremities  of  the  two  arcs  increase  more  and  more, 
until  at  last  they  meet  and  encircle  the  whole  cornea.  We  are' 
chiefly  indebted  to  Mr.  Canton^  for  an  ^xact  and  extensive  knowl- 
edge of  this  condition  ;  he  has  found  that  it  generally  occurs  about 
the  age  of  50,  but  that  it  may  appear  at  a  much  earlier  age,  espe- 
cially in  families  in  which  it  appears  to  be  hereditary.  He  also 
considers  that  the  arcus  senilis  affords  us  the  best  indication  of 
the  proneness  of  other  tissues  to  fatty  degeneration. 

The  opacity  is  at  first  of  a  light  gray  color,  appearing  like  a 
narrow,  silvery  rim  near  the  edge  of  the  cornea,  but  not  reaching 
quite  up  to  the  latter,  being  always  divided  from  it  by  a  trans- 
parent portion  of  cornea.  At  a  later  period,  the  opacity  assumes 
a  denser  and  more  creamy  tint,  and  increases  in  depth  and  width, 
being  generally  broader  above  and  below  than  at  the  sides.  It 
might  be  supposed  that  the  fatty  degeneration  of  the  corneal  tissue 
would  impede  or  prevent  the  union  of  an  incision  lying  in  this 
part  of  the  cornea.  This  is,  however,  not  the  case,  for  we  find  that 
a  section  carried  through  the  arcus  senilis  heals. perfectly,  as  may 
be  often  observed  in  cases  of  extraction  of  cataract. 


9.— CONICAL  CORNEA. 

When  this  affection  is  but  slight,  a  cursory  observer  may  easily 
overlook  it,  and  mistake  it,  perhaps,  for  a  case  of  myopia,  compli- 
cated with  weakness  of  sight  (amblyopia).     But  a  marked  case 

cannot  well  be  overlooked.     On  regarding 
[Fig.  42 J  g^(J^^  r^^  QyQ  fpQjj^  ^i^Q  front,  we  notice  that 

the  centre  of  the  cornea  appears  unusually 
glistening  and  bright,  as  if  a  tear-drop 
were  suspended  from  it.  If  we  then  look 
at  it  in  profile,  the  size  and  shaj^e  of  the 
conicity  will  become  at  once  apparent.  [Fig. 
42].  Sometimes  the  conicity  is  not  in  the 
centre,  but  nearer  the  margin  of  the  cornea. 
But  by  means  of  the  ophthalmoscope,  even 
the  slightest  cases  of  conical  cornea  may  be  diagnosed  with  cer- 
tainty, as  was  fii-st  pointed  out  by  Mr.  Bowman.^  For  this  purpose 
the  mirror  alone  is  to  be  used,  without  the  convex  lens  in  front. 
On  throwing  the  light  upon  the  cornea,  we  receive  a  bright  red 
reflection  through  the  centre  of  the  cornea,  which  gradually  shades 
oft',  and  becomes  darker  towards  the  base,  so  that  the  central  bright 

'  Vide  Mr.  Edwin  Canton's  work,  "  On  the  Arcus  Senilis,''  London,  1863. 
«  *'R.  L.  O.  H.  Rep., 'Mi.  154. 
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red  spot  is  surrounded  by  a  dark  zone,  which  in  its  turn  is  ap^ain 
encircled  by  a  red  ring.  If  we  throw  the  light  upon  the  centre  of 
the  cornea  at  different  angles,  the  side  of  the  cone  opposite  to  the 
light  is  darkened.  The  central  red  zone  (in  which  we  obtain  a 
reverse  image  of  the  disk,  etc.)  is  due  to  the  reflection  of  the  fundus 
through  the  central  conical  portion  of  the  cornea,  and  the  outer 
red  ring  to  the  reflection  through  the  normal  peripheral  portion  of 
the  cornea.  The  dark  zone  between  the  two  is,  according  to 
Knapp,*  due  to  the  diffusion  and  complete  reflection  of  the  rays  of 
light  at  the  base  of  the  cone,  where  it  passes  over  into  the  normal 
curvature  of  the  cornea. 

On  the  ophthalmoscopic  examination  of  the  fundus  of  an  eye 
aft'ected  with  conical  cornea,  we  notice  a  considerable  parallax  on 
moving  the  convex  lens  in  front  of  the  patient's  eye.^  In  this  way 
we  can  produce  a  distortion  and  disi)lacement  of  a  certain  portion 
of  the  disk  and  retinal  vessels,  whilst  the  other  part  of  the  disk 
remains  immoveable,  just  as  occurs  in  glaucomatous  excavation  of 
the  optic  nerve. 

Even  in  slight  cases  of  conical  cornea,  the  patients  always  com- 
plain of  considerable,  and  often  great  impairment  of  sight.  On 
account  of  the  conicity  of  the  central  portion  of  the  cornea,  the 
antero-posterior  axis  is  increased  in  length,  and  hence  the  eye  has 
become  more  or  less  myopic,  and  the  j)atient  consequently  holds 
small  objects  (as  in  reading,  etc.)  very  close  to  the  eye.  But  the 
impairment  of  sight  is  chiefly  due  to  the  astigmatism  caused  by 
the  irregular  curvature  of  the  cornea,  which  gives  rise  to  great 
distortion  and  confusion  of  the  retinal  images.  Concave  spherical 
lenses,  therefore,  generally  produce  but  slight  improvement,  but 
some  benefit  is  occasionally  derived  from  cylindrical  glasses,  al- 
though the  astigmatism  is  as  a  rule  too  irregular  to  admit  of 
much  correction.  More  improvement  is  found  from  the  use  of  a 
circular  or  slit-shaped  stenopaic  apparatus,  fitted,  perhaps,  with  a 
suitable  concave  lens,  as  this  diminishes  the  circles  of  dittiision 
upon  the  retina  by  cutting  off  the  peripheral  rays  of  light.  We 
often  notice  that  the  patients  endeavor  to  accom}>lish  this  for 
themselves  by  nipping  their  eyelids  together,  so  as  to  change  the 
palpebral  ajxjrture  into  a  narrow  slit.  After  the  disease  lias  ex- 
isted a  certain  time,  and  reached  a  high  degree  of  development, 
the  apex  of  the  cone  often  becomes  opaque,  and  thus  the  sight  is 
still  more  deteriorated. 

The  bulging  forward  of  the  cornea  is  not  due  to  an  increase  in 
the  intra-ocular  tension  (which  is  indeed  rather  slackened),  but  to 
a  diminution  in  the  power  of  resistance  of  the  cornea,  and  as  this 
bulging  increases,  the  portion  of  cornea  embraced  in  it  becomes 
thinner  and  thinner.  It  is  an  interesting  fact,  that  however  at- 
tenuated the  ai)ex  may  become,  it  never  gives  way,  except  through 
au  accidental  injury.     Mr.  Bowman  thinks  that  the  reason  of  this 

«  •'Kl.  Monatsbl.,"  1864.  313. 

«  Donders,  *' A.  f.  0.,*»  7,  199 ;  also  Donders,  op.  cit.,  551. 
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5s,  that  *^  as  the  cornea  beeonies  thinner,  the  escape  of  tlie  aqneona 
humor  by  exosmose  is  facilitated,  and  tinis  the  internal  pressure  is 
reduced,  so  as  to  be  no  lontrer  in  excels  of  the  diniinished  re^iisting 
]>o\vt:T  of  the  cornea.  A  balance  is  establislicd  like  that  of  health, 
ordy  that  there  is  a  more  than  ordinary  outflow  of  the  aqueous 
humor  by  transudation  through  tlie  cornea.  Tliis  accords  witli  my 
previous  obBorvation,  as  to  such  eyes  being  rather  unduly  soft.'* 

The  progress  of  the  diseaBc  is  generally  very  slow.  It  may  be- 
come statitmary  at  any  pointy  stopping  short  when  the  eonicity  is 
Btill  hut  slight,  or  going  on  until  it  18  very  considerable  and  the 
ai>ex  lias  become  clouded*  It  generally  soooer  or  later  attacks 
bofli  eyes*  It  occurs  frequently,  but  not  always^  in  persons  of  u 
delicate  constitution,  and  commences  chiefly  between  the  ages  of 
li>  and  30.  Mr.  Bowman  has  observed  a  very  few  cases  in  whieli 
it  occurred  in  more  than  one  mendjer  of  the  same  family.  Any 
considerable  and  protracted  use  or  straining  of  the  eye  in  ix^ading^ 
sewitig,  etc.,  will  tend  to  increase  its  de%'elopment  and  produce  local 
irritation  and  congestion, 

Innutnerable  remedies  have  been  suggested  and  tried  for  the 
relief  and  cure  of  conical  cornea,  but  almost  all  of  tiiem  without 
success.  If  the  patient  is  in  delicate  health,  tonics  and  a  nutritious 
diet  with  plenty  of  fresh  air  and  exercise  should  he  prescribed,  and 
the  use  of  the  eyes  for  reading,  etc*,  should  be  torbidden  if  both  are 
atfectech  In  order  to  neutralize  the  myopia  produced  by  the  eoni- 
city of  the  cornea,  Sir  W.  Adatus  removed  the  lens.  Mr.  Wardmp 
recomniended  fivquent  tapping  of  the  anterior  chamber.  Mr. 
Tyrrell  was  the  fii^t  to  make  an  artiflcial  pupil  in  this  disease,  and 
tliis  is  the  treatment  which  has  hiUierto  proved  most  successful. 
The  purpose  w^e  have  in  view  in  making  an  artificial  pupil  is  two- 
fold :  Ist.  To  improve  vision  by  making  a  pu[nl  opfiosite  a  portion 
of  the  cornea  which  has  retained  its  normal  curvature;  2d,  To 
arrest  the  progress  of  the  disease,  an<l,  if  possible,  to  cause  it  to 
retrograde  somewhat  by  diminishing  the  intra-ocular  pn^Siiure. 

The  artificial  pupil  may  be  made  either  by  an  iriilcctomy  or  an 
iridixh'i^is.  By  the  former  opemtion,  we  certainly  bring  the  pupil 
opiH»site  a  marginal  portion  of  the  cornea,  but  there  is  this  disad* 
vantage,  that  the  original  pupil  remains  opposite  the  conitrity%  and 
theretbre  the  rays  which  fwiss  through  it  are  diftuscMl  and  iriiegn- 
hirly  retracted,  and  thus  confuse  the  retinal  imago  and  diminisli  its* 
distinctness;  whereas,  by  means  of  an  iri<lodesis  we  can  draw  the 
iris  well  forward  towards  the  incision,  and  thus  displace  the  pupil 
towards  a  jHirtion  of  the  cornea  which  is  less  in*egularly  curved, 
and  bring  the  iris  op{K>site  the  cone*  ITie  incision  shoidd  be  made 
slightly  in  the  sclerotic,  so  that  the  planeof  the  iris  may  not  he  moved 
away  from  the  letis.  The  best  direction  for  the  iridodes^is  is 
.slightly  downwards  and  inwards.  In  order  to  obtain  the  advau- 
^Ages  which  are  derived  from  a  slit-shaped  stenopaic  apparatus, 
Mr.  Bowman  has  made  a  double  iridodesis,  so  that  an  oblong  slit* 
shat>ed  pupil  is  obt4\ined*  This  may  be  made  ettlier  vertical  or 
honzontah     In  the  former  case  we  have  the  advantage  that  a  con- 
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sidcrable  portion  of  the  angles  of  the  slit  is  covered  by  the  lids, 
which  renders  it  much  less  unsightly,  more  especially  if  the  irides 
are  light  in  color,  than  the  horizontal  slit,  which  gives  the  appear- 
ance of  a  cat's  eye.  The  operation  should  not  be  performed  in 
opposite  directions  at  the  same  sitting,  as  the  point  first  tied  is 
apt  to  yield  and  be  drawn  into  the  anterior  chamber  again,  when 
the  iris  is  drawn  towards  the  opposite  incision.  It  is  best  to  make 
the  second  iridodesis  about  eight  or  ten  days  after  the  first.  The 
incision  should  be  made  in  the  sclerotic,  so  as  to  retain  the  normal 
plane  of  the  iris. 

Not  only  does  this  operation  produce  a  beneficial  eftect  in  an 
optical  point  of  view,  but  it  also  sometimes  causes  a  considerable 
diminution  in  the  bulge  of  the  cornea  and  the  progress  of  the 
disease.  At  present  it  is  very  difficult  to  decide  upon  the  point  as 
to  which  operation  is  really  the  best,  as  the  results  have  varied  con- 
siderably. For  instance,  in  some  cases  benefit  has  been  produced 
in  the  sight  by  the  second  iridodesis,  whereas  in  others  again  this 
has  not  been  the  case.  The  improvement  is,  however,  never  so 
conspicuous  as  after  the  first  operation.  My  own  experience 
rather  tends  to  the  opinion  that  on  the  whole  the  progress  of  the 
disease  is  most  arrested  and  the  bulging  of  the  cornea  most  dimin- 
ished by  an  iridectomy.  Care  must,  however,  be  taken  to  make  it 
only  moderate  in  size,  and  perhaps  slightly  upwards  and  inwards, 
so  that  a  part  of  the  base  of  the  artificial  pa})il  may  be  covered  by 
the  upper  lid.  In  slight  cases,  in  which  the  conicity  is  either 
almost  stationary  or  but  very  slowly  progressive,  I  think  iridodesis 
is  indicated,  whereas  if  it  is  considerably  and  markedly  progressive, 
an  iridectomy  is  to  be  preferred. 

Von  Graefe  has  lately  published  a  very  interesting  case  of  coni- 
cal cornea,  in  which  he  produces  ulceration  of  the  apex  of  the  cone, 
and  subsequent  contraction  and  flattening  of  the  cicatrix.^  The 
fact  that  the  cicatricial  contraction  which  follows  extensive  ulcers 
or  infiltrations  of  the  cornea  always  produces  a  certain  degree  of 
diminution  or  flattening  of  the  curvature  of  the 'cornea,  led  Von 
Graefe  to  the  idea  that  a  similar  eftect  might  be  brought  about  in 
severe  cases  of  conical  cornea,  by  the  artificial  production  of  a  little 
ulcer.  The  operation  is  to  be  performed  in  the  following  manner: 
— The  i:K)int  of  a  very  small  knife,  made  of  the  shape  of  Von 
Graefe's  narrow  cataract  knife,  but  smaller  in  size,  is  to  be  passed 
into  the  middle  layers  of  the  cornea,  just  at  the  ajiex  of  the  cone, 
to  the  extent  of  about  a  line,  and  then  brought  out  again  ;  so  that 
a  very  small  suj)6rficial  flap  may  be  formed,  which  is  then  to  be 
seized  with  a  very  fine  pair  of  forceps  and  snipped  oft*  at  its  base 
with  a  pair  of  curved  scissors,  thus  leaving  a  superficial  gap  at  this 
{K)int.  Great  care  must  be  taken  that  the  knife  does  not  penetrate 
the  cornea,  of  which  there  is  the  greatest  risk  on  account  of  the 

'  *'  A.  f.  O.,"  12,  2,  215.  More  recently  Von  Graefe  lias  published  an  elaborate 
and  interesting  paper  upon  this  subject  in  the  **  Berlin  Klinische  Wocheuschrift,^* 
1868,  No.  28. 
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or  to  inflammation  of  the  deeper  tunica  of  the  eye.     As  a  rule  the 
dirtoaFio  t<»rminatett  sooner  or  later  in  blindness. 

The  affection  does  not  appear  to  be  due  to  an  increased  secretion 
of  tjjo  aqueous  bunior,  l>ut  to  u  thinning  and  dhiiinutioD  in  the 
power  of  resiHtance  of  the  cornea,  following  geoerally  upon  severe 
and  extensive  influTinnatinnaof  the  e(»rnea,  as,  for  instance,  vascular 
conieitiM  or  |»anniis*  The  opacity  may  uffer wards  disapi»ear,  but 
the  t)uli(ing  rcruains,  and  evx»n  gradually  augments.  Tt^eatment, 
unfortunately,  is  but  too  often  of  little  avail.  The  most  is  to  be 
exi»eeted  from  a  largo  iritleeh)my.  Tlie  patient^s  geneml  health 
nhoulrl  l>e  Htrengthencd,  and  the  eyes  be  but  modenttely  employed. 
If  tbe  profruHiou  is  vQvy  eonsideralilc,  the  cornea  opaque,  and  the 
i^ight  almoHt  entirely  gone,  an  openttion  for  staphyloma  may  be 
indicateil,  not  only  for  the  sake  of  appearance  of  the  eye  but  also 
to  alleviate  the  ineonveuienee  and  constant  irritation  kept  up  by 
the  ineom[»lete  closure  of  the  eyelids. 


IL-STAPIIYLOMA  OF  THE  CORNEA  AND  IRIS. 

We  have  aln-ady  seen  that  when  an  ulcer  of  the  cornea  causes 
pc'rfonition  of  tlie  latter,  the  aqueous  humor  flows  oft*,  the  iris  falls 
forward,  anil  may  become  adherent  to  the  cornea.  If  the  i>erfora- 
tion  is  but  of  sliglit  extent^  an  anterior  synechia  will  be  produeetl, 
without  perhaps  any  bulging  of  the  cornea  at  tliis  point.  But  if 
tlie  o|»eiiing  is  large,  a  eonsidemble  portion  of  iris  will  fall  against 
vv  into  the  gap,  and  perhaps  protrude  through  it,  giving  rise  to  a 


[rig.  44. 


Fig,  45. 


8«4t  tkv.     AfWr  M*ek<«tie. 


rro«i«|Mr* 


moTt*  or  !e?*^  rxtewiTO  prciliipie.    This  la  eooo  covercKi  with  a  lavcr 
I  becomes  oi^gaaiscd^  gradiimtly  assumes  a  cicatricial 
,....,  i^^acei  the  cornea  a^  this  point,  to  which  it  may 
X  a  certain  outward  rodemblaiice*    ll  is^  howcrcr,  much 
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weaker  and  less  elastic,  so  that  it  readily  yields  to  the  intra-ocular 
pressure,  gradually  bulges  forward,  and  gives  rise  to  a  partial  sta- 
phyloma. [Figs.  44,  45.]  If  the  latter  is  situated  at  the  margin 
of  the  cornea,  the  pupil  may  remain  partially  or  entirely  free,  and 
a  certain  amount  of  sight  be  preserved.  But  if  the  prolapse  occurs 
in  the  centre,  the  whole  pupil  will  be  involved.  A  partial  staphy- 
loma  may  gradually  increase,  until  it  implicates  the  surrounding 
cornea  to  a  considerable  extent,  and  if  the  perforation  was  origin- 
ally of  large  size,  it  may,  finally,  even  involve  the  whole  cornea, 
ana  become  changed  into  a  total  staphyloma.  When  the  projection 
has  become  at  all  considerable,  so  as  to  protrude  somewhat  between 
the  lids,  its  exposure  to  the  action  of  external  irritants  is  apt  to 
produce  occasional  inflammatory  exacerbations,  which  tend  to  cause 
a  still  greater  increase  in  the  size  of  the  staphyloma. 

The  most  frequent  causes  of  partial  staphyloma  are  sloughs  and 
ulcers  of  the  cornea,  wounds  and  injuries,  and  also  certain  opera- 
tions upon  the  eye,  as  for  instance,  flap  extraction,  which  may  be 
followed  by  a  considerable  prolapse  of  the  iris  and  the  formation  of 
a  partial  staphyloma. 

No  time  should  be  allowed  to  elapse  before  the  tendency  to  sta- 
phyloma is  checked.  Thus  if  a  prolapse  of  the  iris  has  occurred,  it 
should  be  treated  at  once  by  the  proper  remedies.  The  best  treat- 
ment for  partial  staphyloma  is  undoubtedly  by  iridectomy,  as  this, 
by  diminishing  the  intra-ocular  pressure,  not  only  prevents  the  in- 
crease of  the  bulging,  but  generally  also  causes  it  to  decrease  in 
size.  The  artificial  pupil  should  be  made  opposite  to  the  most 
transparent  portion  of  the  cornea.  I  must  here  again  mention  the 
very  important  fact  that  cases  of  partial  or  complete  staphyloma  are 
sometimes  accompanied  by  marked  increase  of  tension,  so  that  the 
eye  is  in  a  glaucomatous  condition,  and  the  degree  of  impairment 
of  vision  quite  disproportionate  to  the  amount  of  staphyloma  and 
opacity  of  the  cornea.  In  such  cases  there  will  be  increase  of  ten- 
sion, accompanied  perhaps  by  contraction  of  the  field,  eccentric  fixa- 
tion, and  excavation  of  the  optic  nerve.  In  all  cases  of  staphyloma 
the  decree  of  tension,  the  state  of  the  sight  and  of  the  field  of  vision 
must  therefore  be  carefully  watched,  and  an  iridectomy  must  be  on 
no  account  delayed  if  symptoms  of  glaucoma  supervene.  I  think 
this  treatment  of  partial  staphyloma  by  iridectomy  greatly  prefera- 
ble to  that  which  was  formerly  much  in  vogue,  viz.,  the  touching 
the  protrusion  with  nitrate  of  silver,  and  thus  changing  it  into  an 
nicer  which,  on  cicatrizing,  would  produce  a  flattening  and  shrink- 
ing of  the  staphylomatous  tissue.  This  is  apt  to  set  up  considerable 
irritation,  and  proves  far  less  eflicacious  than  an  iridectom3\  Par- 
tial abscission  may  also  be  performed  by  a  modification  of  Critchett's 
operation. 
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12.— TOTAL  STAPHYLOMA  OF  THE  CORNEA  AND  IRIS. 

This  only  occurs  in  cases  in  which  there  has  been  an  almost  total 
destruction  of  the  cornea  by  sloughing  or  ulceration.     Its  shape  is 

generally  spherical  [Fig.  46],  although 
[Fig.  46.]  occasionally   it  may   be  conical.     The 

neighboring  portion  of  the  sclerotic 
mostly  becomes  implicated  in  the  pro- 
cess, and  the  staphyloma  may,  in  time, 
involve  the  anterior  half  of  the  eyeball. 
The  lens  may  either  have  escaped  at  the 
time  of  the  perforation,  or  have  remained 
behind,  in  which  case  it  often  becomes 
opaque.  Its  position  within  the  eye 
varies;  it  generally  lies  in  close  contact 
with  the  iris  and  the  cicatricial  tissue, 
to  which  it  becomes  adherent;  it  may,  however,  be  separated  from 
the  iris  by  a  considerable  amount  of  aqueous  humor,  which  forms 
a  large  posterior  chamber;  or,  again,  it  may  have  become  detached 
from  the  suspensory  ligament  and  have  sunk  down  into  the  vitreous 
humor. 

The  presence  or  absence  of  the  lens  after  an  extensive  perforation 
of  the  cornea  exerts  great  influence  upon  the  formation  of  a  sta- 
phyloma. If  the  lens  escaped  at  the  giving  way  of  the  cornea,  a 
firm  cicatrix  is  formed,  which  will  generally  resist  the  intra-ocular 
pressure,  and  not  bulge  forward,  but  will  often  become  consolidated, 
contract,  and  lead,  perhaps,  to  a  certain  degree  of  shrinking  of  the 
globe.  It  is  different,  however,  if  the  lens  has  remained  within  the 
eye,  for  it  then  bulges  forward,  and  presses  upon  the  newly  formed 
cicatricial  tissue,  which  gradually  yields  and  becomes  staphyloma- 
tous.  If,  therefore,  a  case  of  extensive  perforation  of  the  cornea, 
with  a  tendency  to  staphyloma,  is  seen  at  an  early  stage,  and  the 
lens  is  found  pressing  against  the  cicatrix,  it  is  best  to  remove  it 
at  once,  so  as  to  allow  the  cicatrix  to  become  firm  and  consolidated. 
The  lens  may  be  removed  by  making  an  incision  into  the  staphy- 
loma with  Graefe's  cataract  knife,  dividing  the  capsule,  and  allow- 
ing the  lens  to  escape.  Or,  it  may  be  done  according  to  the  follow- 
ing proceeding  of  Mr.  Bowman,  which  I  have  seen  answer  remark- 
ably well  in  several  cases.  He  passes  a  broad  needle  through  the 
staphyloma  into  the  lens,  and  breaks  this  freely  up.  The  needle 
having  been  withdrawn,  a  curette  is  passed  through  the  sjime  open- 
ing, and  the  soft  lens  matter  allowed  to  escape.  The  breaking  up 
of  the  lens  majj  be  repeated  at  intervals  of  a  few  days.  The  sta- 
phylomatous  protrusion  will  gradually  subside,  the  cicatrix  will 
become  lirm  and  consolidated,  and  the  eye  perhaps  shrink  some- 
what. When  all  symptoms  of  irritation  have  subsided,  an  arti- 
ficial eye  may  often  be  worn  without  the  necessity  of  any  further 
operation. 

As  we  cannot  restore  any  sight  in  cases  of  total  staphyloma,  the 
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object  of  our  treatment  must  be  to  remove  the  protrusion,  so  as  to 
free  the  patient  from  the  pain  and  inconvenience  which  generally 
attend  this  disease,  and  also  to  improve  the  personal  appearance 
and  permit  of  the  adaptation  of  an  artificial  eye.  There  are  nu- 
merous modes  of  operating  for  staphyloma,  of  which  the  following 
only  require  mention:  1,  Excision.  2,  Mr.  Critchett's  operation 
of  abscission.     3,  Graefe's  seton  operation.      4,  Borelli's  operation. 

1.  Excision. — ^This  is  best  performed  in  the  following  manner. 
The  point  of  a  cataract  knife  (the  edge  of  which  is  turned  down- 
wards, as  in  Fig.  47),  is  to 

be  passed  into  the  sclerotic,  ^^^'  ^' 

near  the  edge  of  the  staphy- 
loma, and  somewhat  above 
its  horizontal  diameter,  so 
that  about  |  of  the  staphy- 
loma may  be  included  in  the 
incision.  The  blade  of  the 
knife  is  to  be  carried  on 
parallel  to  the  base  of  the 
tumor,  until  its  point  makes 
\ts  exit  at  the  opposite  side, 
at  a  spot  corresponding  to 
the  puncture.  The  knife 
should  then  be  pushed  slowly 
on,  until  it  has  cut  its  way 
out  and  divided  the  lower  § 
of  the  staphyloma,  by  a  large  ^^^   te  wng. 

flap-shaped  incision.  The  remaining  portion  is  next  to  be  divided 
by  the  aid  of  a  pair  of  scissors.  A  bandage  is  then  to  be  applied, 
either  together  with  water  dressing  or  a  simple  pledget  of  lint. 
Lymph  will  be  effused  from  the  edges  of  the  incision,  and  a  more 
or  less  firm  cicatrix  result ;  the  eyeball  will  shrink  somewhat,  but 
leave  perhaps  a  tolerably  good  stump  for  the  application  Of  an  arti- 
ficial eye.  The  result  of  the  operation  is  not,  however,  always  so 
favorable.  A  considerable  gush  of  vitreous  humor  may  follow 
upon  the  excision  of  the  anterior  portion  of  the  eye,  and  intra- 
ocular hemorrhage  ensue.  Or,  again,  suppuration  of  the  eye  may 
take  place,  accompanied,  i^erhaps,  by  very  violent  pain  and  inflam- 
mation. The  eyeball  then  shrinks  and  dwindles  down,  leaving 
but  a  very  small  and  inefficient  stump,  with  a  slight  degree  of 
movement,  for  the  application  of  an  artificial  eye.  To  obviate 
these  disadvantages,  Mr.  Critchett  has  employed  the  following  in- 
genious and  valuable  operation  of  abscission,  which  leaves  an  ex- 
cellent, large,  moveable  stumi^. 

2.  Mr.  Crittchett's^  operation  of  abscision  is  to  be  performed 
thus  :  "  The  patient  being  placed  under  the  influence  of  chloroform, 
the  staphyloma  is  freely  exposed  by  means  of  a  wire  speculum ;  a 
series  of  four  or  five  rather  small  needles,  with  a  semicircular  curve, 

>  "Roy.  Lond.  Opbth.  Hosp.  Reports."  iy.  1. 
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tteo^fck  tb#  BMas^aboQl  eqiii-dUtant  from  each  othei*t 
mmk  aft  wmA^pmaMm  m  tkio  linos  of  iucbioti  are  intended  to  tmvei*iso 
<!%.  ^^    tWm  Medks  are  kfl  iu  this  |kodUion,  with   botli 

pfomding  to  SQ  equal  extent  from  the  staphyloi 


Fig.  4a 


AfUr  LawtoD. 


T1k>  advantages  gained  by  this  part  of  the  riroceeding  are :  1.  That 
11  9.^  "  ;  iritity  of  the  fluid  j>arts  of  the  distended  globe  escapes, 
th\;  jHliiiig  ]>reasuro,  and  preventing  a  sudden  gush  of  the 

i*oiitrnt.s  when  the  anterior  part  is  removed.  2.  Tliat  the  points 
ol*  einergencH?  indicate  tite  linew  of  incision.  3.  That  the  presence 
of  the  neotHea  prevents,  or  rather  restrains,  to  some  extent,  the 
CHAefi|te  of  the  lens  and  vitreous  humor,  after  the  anterior  j:>art  of 
the  Hlaphyhmm  lias  been  removed.  Tlic  next  stacre  of  the  pro- 
I  PiiJUny  5»  to  remove  the  anterior  j>art  of  the  staplijloma.  This 
Taqntroa  »ome  judgment  and  niodificatioo  in  size  and  form,  in  ac- 
eorthuice  with  the  extent  of  the  eidargement,  so  as  to  leave  a  con- 
venient hulK  My  usual  plan  is  to  make  an  opening  in  the  sclerotic, 
nhout  twH)  lines  in  extent,  just  anterior  to  the  tendinous  insertion 
o(  the  external  rectus,  made  wnth  a  Beers  knife  [Fig.  49].  Into 
thiH  opening  I  itisert  a  pair  of  small  prohe-pointed  scissoi'a,  and  eut 
out  an  elliptical  piece,  ju^*t  \vithin  the  jMiints  where  the  needles 
have  entered  atid  emerged.  Tlie  needles,  armed  with  line  hlack 
nilkt  nrii  then  drawn  through  each  in  its  turn,  and  the  sutures  are 
enrefuUy  tie<i,  so  as  to  apitroximate  as  closely  as  passible  the  divided 
edge**  of  the  sclerotic  ami  conjunctiva  (Fig.  50).  The  o|>eration  iiri 
now  finished  ;  the  speculum  may  he  removed  so  as  to  allow  the  lids 
to  clot*c,  and  w*ct  lint  may  be  applied  to  keep  the  parts  cool.  In  a 
large  nuijority  of  cases,  union  of  the  dlvitled  edges  takes  jilace  by 
the  fii>it  intention.'*  ....  "I  generally  k^ave  the  sutures  in 
for  some  wrecks*  Sometimes  they  come  away  s]iontaneously,  and 
when  I  his  is  not  the  case,  they  may  readily  be  removed  after  all 
irritiuion  has  passed  away,  and  after  firm  union  has  taken  place. 
If  the  case  he  examined  three  or  four  months  after  the  operation^ 
n  moveable  bulb  is  seen  with  a  flatteued  anterior  surface,  traversed 
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^8-  «.]  Fig.  50- 


After  Lawson. 


by  a  white  line  of  cicatrix,  and  having  rather  a  promi- 
nent external  angle.  Upon  this  an  artificial  eye  can  be 
readily  adapted,  which  moves  to  a  greater  extent  than  I 
have  observed  previous  to  adoption  of  my  present 
method." 

Care  must  be  taken  in  making  the  incision,  so  to 
slope  and  bevel  off  the  angles,  that  the  lips  of  the  wound 
here  fit  very  accurately  and  neatly,  otherwise  an  awk- 
ward pucker  may  be  left  at  these  points,  which  will 
interfere  materially  with  the  comfort  of  wearing  an 
artificial  eye.  It  is  always  best,  except  perhaps  in  young 
children,  or  where  the  staphyloma  is  small,  to  employ 
five  sutures,  in  order  that  too  great  an  interval  may  not 
be  left  between  them,  for  if  this  be  the  case,  beads  of 
vitreous  will  protrude,  become  covered  with  granula- 
tions, and  suppurate  somewhat.  My  experience  of  Mr. 
Critchett's  operation  has  certainly  been  most  favorable, 
and  I  can  entirely  endorse  his  statement,  that  we  gain  by 
it  a  better  and  more  perfectly  moveable  stump  for  an 
artificial  eye,  than  by  any  other  operation.  I  do  not,  how- 
ever, think  it  indicated  in  those  cases  in  which  the  disease 
is  not  confined  to  the  anterior  j:>ortion  of  the  eyeball, 
but  the  inflammation  has  extended  to  the  retina  and  cho- 
roid. For  in  such  cases,  the  operation  is  not  only  often 
)llowed  by  perhaps  immediate  and  severe  intra-ocular  hemorrhage 
jading  to  suppuration  of  the  globe,  but  we  leave  behind  a  part  of 
ae  diseased  structure,  which  may  not  only  become  again  inflamed, 
ut,  what  is  still  more  to  be  dreaded,  be  the  cause  of  sympathetic 
iflammation  in  the  other  eye.  In  all  such  cases,  it  is  therefore 
ndoubtedly  by  far  the  safest  plan  to  remove  the  whole  eyeball,  as 
bis  frees  us  from  all  fear  of  sympathetic  ophthalmia.  If  the  pa- 
ient  is  in  good  circumstances,  and  is  so  situated  that  he  can  at 
nee  apply  to  a  surgeon,  if  the  stump  becomes  inflamed,  or  symp- 
Dins  of  sympathetic  irritation  show  themselves,  and  if  he  is  ex- 
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trenicly  anxious  about  Ins  personal  iqipearftnce,  absciRsion  may  be 
pi^rtbrnjcd^  otherwise  it  is  safest  to  remove  the  fttaphylomatouB  eye 
altoeretlicr  I  iinist  hein?  state,  that  in  the  '-Dabrm  Quarterly  Jour- 
iKtl  of  Medical  Science"  tor  1847,  Vol  iii.,  p.  242,  Mr  (now  Sir 
Willian))  Wilde,  drew  attention  to  a  new  operation  which  he  had 
devised  tor  the  removal  of  staphyloma.  This  consisted  in  the  in- 
troduction of  a  curved  needle  throusfh  the  base  of  the  staphyloma, 
then  iHiniovin^  the  conical  projection  with  a  cati^ract  knife  and 
Bciesom,  drawing  the  needle  through,  and  tying  the  ligature.  Sir 
William  Wihle  subse<^uently  soriietiine.'^  empiloyed  several  Hgatnres. 
In  order  to  avoid,  if  ]xj!*sible,  any  ri^k  of  syiiijiathetic  irritation 
of  the  other  eye,  whit-h  might  be  awakened  by  the  i*assage  of  the 
needles  through  the  ciliary  region,  or  tlie  presence  of  the  tlii-eads 
at  this  |K»int  tor  8-14  days,  Ivnapp^  has  devked  the  following  mixl- 
ification  of  Critchett's  oix'ration.  Instead  of  parsing  the  neeedles 
and  sutures  through  the  ciliary  I'egion  or  cornea,  he  passes  them 
through  the  conjunctiva  by  means  of  two  needles.  This  proceed* 
ing  is  illustrated  in  Fig.  51.  A  tine,  threaded  needle  isinserted  in  the 

*         conjunctiva,    about    4-5 
^^'  ^^'  mm.  above  the  base  of  the 

staphyloma,  and  some- 
what to  the  inner  side  of 
the  vertical  meri<lian  (Fig. 
51, a),  it  is  jiassed  lK*neath 
the  conjunctiva  and  sub- 
conjunctival  ti^ue  to- 
wards the  nme,  and 
brought  out  at  tlie  inner 
edge  of  the  ba^^e  of  the 
staphyloma  (//),  Thence 
the  same  needle  and 
til  read  are  passed  over 
the  staphyloma  to  its 
^^'  lower  margin  c  and  there 

again  inserted  in  the  con- 
junctiva and  pa>Tr5ed  beneath  it  to  ^L  The  same  i*roceeding  is  re* 
*j»catcd  on  the  outer  ixirtion  of  the  staphyloma  at  f,/,  ^,  X*  The 
til  reads  are  then  well  laid  back  out  of  the  way  of  the  lines  of  the 
incisions,  and  the  staphyloma  excised  as  in  Critchctt's  ojieration* 
The  two  ends  of  the  thiHjad,  / 1'  and  m  m',  are  then  firmly  tied,  so 
.that  the  lips  of  the  incision  are  brought  into  close  contact.  The 
"threads  are  to  be  remove<l  at  the  end  of  3-4  days. 

S.  Vtm  Gratfe's'  operation  by  scion  consists  in  passing  a  double 
thread  iiamllel  to  the  corneti,  through  the  coats  of  the  eyeball  (but 
not  where  they  are  thinned)  and  the  vitreous  humor,  so  as  to  include 
^tliem  wthin  a  suture  to  an  extent  of  four  or  five  lines.  The  tbre^ids 
not  to  be  tied  tightly,  but  left  in  a  loose  loop,  and  their  ends 
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are  to  be  snipped  ofl'  close  to  the  knot.  A  light  compress  is  to  be 
applied  to  the  lids.  Within  from  16  to  32  hours,  acute  symptoms 
of  suppurative  choroiditis  generally  supervene,  accompanied  by  sub- 
conjunctival chemosis,  slight  immobility  of  the  lateral  movements 
of  the  eye,  and  perhaps  a  certain  degree  of  protrusion  of  the  globe. 
The  threads  are  then  to  be  removed,  and  warm  chamomile  or  poppv 
fomentations  should  be  applied  to  alleviate  the  pain.  The  eyeball 
after  a  time  becomes  shrunk  and  atrophied.  I  nave  seen  one  case 
successfully  treated  by  Mr.  Bowman  in  a  somewhat  similar  manner. 
The  threads  were,  however,  left  in  for  some  time  and  occasionally 
moved.  Tliere  were  no  severe  symptoms  of  inflammation,  and  the 
eye  gradually  diminished  to  about  half  its  original  size,  and  an 
artim^ial  eye  is  now  worn  with  comfort.  The  great  advantage  of 
this  proceeding  is,  that  there  is  no  tendency  to  sympathetic  inflam- 
mation, which  appears  never  to  ensue  upon  suppurative  choroiditis. 
4.  Dr.  Borelli  transfixes  the  staphyloma  by  two  needles,  which 
are  passed  through  the  base  of  the  protrusion,  so  as  to  cross  each 
other  at  right  angles.  The  one  is  entered  at  the  temporal  side, 
midwav  between  the  vertical  and  horizontal  meridian  of  the  cornea, 
(lassed  Deneath  the  tumor,  and  brought  out  at  a  corresponding  point 
at  the  opposite  side.  This  pin  may  be  entered  either  above  or 
below  the  horizontal  meridian,  as  appears  most  convenient  to  the 
operator.  The  second  pin  is  then  to  be  introduced  at  right  angles 
to  the  first,  so  that  thev  form  a  cross  (  x  J.  A  thread  is  then  passed 
round  the  staphyloma  behind  the  pins,  and  tightly  tied  ;  the  ends 
may  be  twisted  and  fastened  to  the  cheek.  Simple  cerate  dressing 
and  a  compress  bandage  should  be  applied.  At  the  end  of  the 
third  day  the  protrusion,  together  with  the  pins  and  thread,  are 
generally  found  to  be  detached,  and  on  the  eighth  or  ninth  day  the 
wound  is  firmly  cicatrized.  If  the  staphyloma  is  total  or  large,  as 
little  as  possible  should  be  included  between  the  pins,  and  the 
threads  should  not  be  drawn  too  tight,  lest  the  strangulated  portion 
might  give  way,  or  severe  ophthalmitis  be  set  up.  In  partial 
staphyloma  its  whole  base  should  be  included,  and  the  threads  tied 
close  and  tight  within  the  remaining  cornea.  I  have  had  no  per- 
sonal experience  of  this  operation,  but  it  has  been  strongly  recom- 
mended by  several  eminent  surgeons,  more  especially  for  partial 
staphyloma,  as  it  leaves  a  good  portion  of  clear  cornea,  behind 
which  to  make  an  artificial  pupil.  The  operation  is  almost  free 
from  danger,  and  leaves,  at  the  worst,  a  firm  moveable  stump  for 
an  artificial  eye.* 

13.— INJURIES  AND  WOUNDS  OF  THE  CORNEA. 

Foreign  bodies  are  frequently  met  with  on  the  cornea,  and  amongst 
the  most  common  are  chips  or  splinters  of  iron,  steel,  wood,  glass^ 
etc.,  which  have  become  lodged  or  impacted  on  the  surface,  or  more 

■  Vide  an  excellent  description  of  this  operation  in  the  French  Translation  of 
Mackenzie's  Diseases  of  the  Lye,  vol.  iii.,  1S67. 
11 
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or  less  deeply  in  the  substance  of  the  cornea.  The  presence  of  a 
foreign  body  on  the  cornea  generally  at  once  cxcitea  considerable 
reaction.  The  eye  heconies  floslied  and  painful,  and  tht^  is  nceom- 
panied  by  photophobia  and  lachryrnation.  There  is  a  well-marked 
rogy  zone  around  the  cornea,  and,  on  account  of  the  ciliary  irrita- 
tion, the  pupil  is  contracted.  There  is  generally  no  difficulty  in 
detecting  the  preBence  of  a  foreign  body  in  the  cornea^  more  especi- 
ally if  the  former  is  dark  (t\g,n  i^  chip  of  steel  or  iron),  and  if  the 
eye  is  turned  sideways  to  the  light*  But  if  any  doubt  exists  as  to 
the  presence  and  exact  situation  of  a  foreign  body,  atropine  should 
he  applied^  and  the  eye  examined  with  the  obli<|ue  illumination, 
and,  if  necessan%  with  the  aid  of  a  magnifying  glass*  The  ad- 
vantage of  employing  atroj^ine  is,  that  the  dark  backgrontid  aflbrded 
by  the  widely  dilated  pupil  throws  the  cornea  into  strong  relief, 
and  thus  facilitates  the  iletection  of  a  foreign  body,  particularly  if 
this  be  light  colored,  as,  for  instance,  a  splinter  of  glass. 

If  the  foreign  body  is  situated  superfiinally,  and  is  early  removed, 
no  trace  of  its  presence  may  remain.  If,  howc%'er,  it  has  escaped 
detection,  or  the  patient  has  not  sought  relief,  and  the  foreign  body 
is  allowed  to  remain  in  the  cornea,  it  may  set  up  very  considemble 
corneitis,  and  even  iritis,  accompanied,  perhaps,  with  hypopyon. 
The  cornea  around  the  foi*eign  body  becomes  intiltrated,  and  even 
a  more  or  less  extensive  ulcer  may  be  tormed,  or  suppurative 
corneitis  may  supervene,  with  hypo|>yon,  iritis,  and  sloughing  of 
the  cornea.  Tliis  is  often  observed  in  aged  and  decrepit  individuals, 
when  a  foreign  body  (f.^.,  a  portion  of  wheat  ear,  a  splinter  of 
glass)  has  become  impicted  in  the  substance  of  the  cornea.  In 
other  and  rarer  instance's,  a  layer  of  lymph  surrounds  and  encap- 
sules  the  foreign  body,  which  remains  innocuous  in  the  very  sub- 
stance of  the  cornea.  Sometimes  a  splinter  of  steel  or  iron  passes 
partly  through  the  cornea,  and  projects  somewhat  into  the  anterior 
chamber,  lying  half  in  tlic  latter,  and  half  in  the  cornea. 

There  is  generally  no  difficulty  in  removing  chips  of  steel,  iron, 
or  glass  lodged  upon  the  anterior  surface  of  the  cornea,  close  be- 
neath the  epitheFtal  layer.  As  a  I'ule,  I  always  prefer  to  keep  the 
eyelids  apart  with  the  stop  specaliim,  and  to  fix  the  eye  with  a 
pair  of  forceps.  By  so  doing,  we  avoid  all  risk  from  any  sudden 
uiovenient  or  start  of  the  patient,  and  can  accomplish  the  removal 
of  the  foreign  body  %*ery  quickly  and  efficiently.  The  application 
of  the  speeolum  and  forceixs  undoubtedly  causes  some  degree  of 
pain,  but  this  is  more  than  counterbalanced  by  the  advantage  of 
having  the  eye  completely  under  our  control.  I  liave  but  too  often 
seen  that,  after  numerous  ineffectual  and  painful  attempts  to  re- 
move the  foreign  body,  they  liad,  after  all,  to  be  employed.  The 
patient  should  sit  on  a  chair,  either  directly  facing  the  light,  or  if 
the  foreign  body  can  be  better  seen,  witli  the  tace  turned  sideways 
towards  it,  and  his  head  sliould  lean  back  against  the  bi*east  of  the 
operator,  who  should  stand  behind  liim.  IJaving  applied  the  spec- 
ulum, the  surgeon  steadies  the  eyeball  with  a  pair  of  forcefis,  held 
iu  his  left  hand,  and  endeavors,  to  remove  the  foreign  body  with 
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the  spud,  by  passing  the  instrument  behind  it  and  thus  lifting  it 
out.  If  the  foreign  body  is  impacted  deeply  in  the  substance  of 
the  cornea,  there  arises  the  danger  that  in  owr  endeavors  to  remove 
it  we  should  push  it  further  in,  or  cause  it  to  perforate  and  fall 
into  the  anterior  chamber.  A  broad  needle  should  in  such  a  case 
be  carefully  passed  behind  the  foreign  body,  and  th^i^s  be  lifted  out. 
If  it  lies  very  near  the  posterior  wall  of  the  cornea,  the  needle  may 
be  passed  into  the  anterior  chamber  and  the  broad  part  .of  its  blade 
prised  against  that  portion  of  the  posterior  wall  of  the  cornea  which 
is  opposite  the  foreign  body,  so  as  to  steady  this,  and  then  it  may 
be  removed  with  another  needle,  or  a  very  fine  pair  of  forceps.  A 
similar  proceeding  is  to  be  adopted  if  the  foreign  body  protrudes 
partly  into  the  anterior  chamber,  for  then  an  iridectomy  knife  or 
a  broad  needle  should  be  passed  into  the  latter  and  pushed  behind 
the  foreign  body,  gently  pressing  this  back  into  the  cornea;  its  an- 
terior end  should  oe  seized  with  a  pair  of  forceps,  and  in  this  way 
it  may  be  readily  extracted.  If  a  bit  of  steel  is  situated  on  the 
surface  of  the  cornea,  it  may  also  be  removed  with  a  magnet.  After 
the  removal  of  a  foreign  body  from  the  cornea,  a  drop  or  ,two  of 
castor-oil  should  be  applied  to  the  eye  to  lubricate  the  parts.  After- 
wards atropine  should  be  applied,  in  order  to  allay  the  irritation. 
If  the  latter  is  considerable,  and  accompanied  by  severe  ciliary 
neuralgia,  cold  compresses  and  leeches  are  indicated,  followed  by 
warm  poppy  fomentations.  The  use  of  the  eyes  must  be  forbidden 
until  all  symptoms  of  irritation  have  subsided. 

The  eftects  which  burns,  injuries  from  quicklime,  molten  lead, 
and  chemical  agents  may  have  upon  the  cornea  have  already  been 
described  in  the  section  on  injuries  to  the  conjunctiva  (p.  100),  and 
the  same  course  of  treatment  is  to  be  pursued  as  was  advocated 
there. 

Wounds  of  the  Cornea. — The  danger  to  be  feared  from  these  varies 
according  to  their  extent,  situation,  and  nature.  It  occasionally 
happens  that  a  very  superficial  cut  with  a  sharp  instrument  does 
not  perforate  the  cornea,  but  simply  penetrates  into  its  substance, 
and  forms  a  small  flap,  which  may  heal  readily,  by  the  first  inten- 
tion, without  leaving  any  trace.  Thus  a  small,  clean  cut  or  punc- 
ture of  the  cornea  frequently  heals  without  leaving  any  mark  behind, 
as  is  daily  evidenced  by  operations  upon  the  cornea,  as,  for  instance, 
those  for  cataract,  either  performed  with  a  knife  or  by  the  needle. 
The  chief  danger  of  penetrating  wounds  of  the  cornea  is  that  they 
may  cause  considerable  prolapse  of  the  iris,  or  that  they  should  im- 
plicate the  iris  and  lens,  and  thus  set  up  severe  iritis  or  traumatic 
cataract.  In  such  cases  the  condition  not  only  of  the  cornea,  but 
also  of  the  iris  and  lens,  must  be  carefully  watched,  for  any  impli- 
cation  of  these  structures  of  course  greatly  enhances  the  danger  of 
the  accident.  Bruises  of  the  cornea  by  blunt  instruments  also 
often  prove  very  dangerous,  as,  on  account  of  the  contusion  of  the 
injured  part  and  its  vicinity,  severe  inflammation,  perhaps  of  a 
suppurative  character,  is  set  up,  which  may  even  lead  to  suppura- 
tion of  the  cornea. 
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In  the  treatment  of  injuries  or  wounds  of  the  cornea  the  first  in- 
dication is  to  subdue  the  symptoms  of  irritation  and  inflammation. 
If  there  is  great  pain,  cold  compresses  should  be  sedulously  em- 
l^iloycd,  or  a  few  leeches  should  be  applied  to  the  temple,  followed 
yy  hot  poppy  fomentations,  so  that  free  after-bleeding  may  be  en- 
couraged. A  strong  solution  of  atropine  should  be  prescribed,  the 
compound  belladonna  ointment  be  rubbed  over  the  forehead,  and  a 
light,  though  firm  compress  bandage  be  applied,  in  order  that  the 
parts  may  be  kept  perfectly  at  rest.  If  tne  symptoms  of  inflam- 
mation do  not  readily  yield  to  such  treatment,  the  eye  should  be 
again  most  carefully  examined,  in  order  that  it  may  be  ascertained 
wliether  a  little  foreign  body  has  not  remained  undetected  in  the 
cornea,  anterior  chamber,  or  iris.  The  various  complications,  such 
us  prolapse  of  the  iris,  iritis,  traumatic  cataract,  etc.,  must  be  treated 
according  to  the  general  rules  laid  down  in  the  sections  in  which 
these  aflections  are  described.  If  an  incised  wound  is  situated 
partly  in  the  cornea  and  partly  in  the  sclerotic,  it  occurs  sometimes 
that  the  portion  in  the  latter  situation  does  not  heal  readily,  and 
tliat  a  little  fistulous  opening  may  remain.  In  such  cases,  the 
treatment  is  to  unite  the  wound  in  the  sclerotic  by  means  of  one 
or  two  fine  sutures,  according  to  its  extent.  This  will  keep  the 
lips  of  the  incision  in  contact,  plastic  lymph  will  be  eflTused,  and  a 
firm  union  will  soon  be  eifectea.  The  thread  should  carry  a  needle 
at  each  end,  so  that  we  may  be  able  to  insert  the  suture  into  the 
sclerotic  from  within  outwards^  otherwise  a  sudden  start  of  the  pa- 
tient might  cause  the  point  of  the  needle  to  penetrate  the  eye. 

Tumors  of  the  cornea  are  very  rarely  indeed  met  with  as  origi- 
nating in  the  tissue  of  the  cornea  itself,  and  almost  always  pass 
over  on  to  it  from  the  conjunctiva.  The  dermoid  tumor  is  of  most 
frequent  occurrence,  and  has  been  already  described  at  length  in 
the  article  upon  tumors  of  the  conjunctiva  (p.  103).  Stellwag*  de- 
scribes a  case  of  primary  cancer  of  the  cornea,  and  a  case  of  epithe- 
lioma of  the  cornea  is  reported  by  Colsman.' 

»  "Die  Ophthalmologic  vom  natarw.  Standp.'*  I.  847. 
•  "Kl.  Monatsbl/'    1869.    51. 


Chapter   III. 
DISEASES   OF   THE   IRIS. 


1.— HYPEREMIA  OF  THE  IRIS. 

HYPEEiSBnA  of  the  iris  is  of  far  more  frequent  occurrence  than 
is  generally  supposed.  Nor  can  we  be  surprised  at  this,  when 
we  remember  the  close  connection  which  exists  between  the  iris 
and  cornea  on  the  one  hand,  and  the  iris,  ciliary  body,  and  choroid 
on  the  other.  Indeed,  we  may  regard  the  iris  as  the  anterior  ter- 
mination of  the  ciliary  body  and  choroid,  the  whole  forming,  in 
reality,  one  tissue,  the  uveal  tract.  Hence  the  frequency  with 
which  inflammation  of  the  iris  extends  to  the  ciliary  body  and 
choroid,  and  vice  versd.  In  a  hypersemic  condition  of  the  ins,  we 
find  that  there  is  more  or  less  marked  subconjunctival  injection ; 
that  the  pupil  is  somewhat  contracted  and  sluggish,  not  reacting 
freely  on  the  application  of  atropine ;  and  that  the  iris  is  discolorea, 
which  is  due  to  the  increased  vascularity  imparting^  a  reddish  tint 
to  the  natural  color  of  the  iris.  Thus  a  blue  iris  will  become  some- 
what green,  and  a  brown  iris  assume  a  slight  admixture  of  red. 

All  causes  which  produce  congestion  of  the  deeper  tunics  of  the 
eye  may  excite  hypersemia  of  the  iris.  Of  these  the  most  frequent 
are  over-exertion  of  the  eyes  in  reading,  engraving,  etc.,  and  in- 
flammatory affections  of  the  choroid,  ciliary  body,  and  cornea. 
But  this  condition  may  even  be  produced  in  acute  granular  oph- 
thalmia, if  this  is  injudiciously  treated  by  caustics  and  strong 
astringent  colly  ria. 

The  treatment  must  be  chiefly  directed  towards  a  removal  of  the 
cause,  and  an  alleviation  of  the  irritation ;  hence,  strict  and  pro- 
longed rest  of  the  eyes  should  be  enforced,  and  they  should  also  be 
guarded  against  exposure  to  strong  light,  cold,  etc.  Atropine 
should  be  applied  to  diminish  the  irritability  of  the  eye. 


2.— INFLAMMATION  OF  THE  IRIS. 

In  iritis  there  are  superadded  to  the  symptoms  of  hypenemia  of 
the  iris  those  of  an  effusion  of  plastic  lymph  at  the  edge  of  the 
pupil,  or. on  the  surface  and  into  the  stroma  of  the  iris. 

Formerly  the  inflammations  of  the  iris  were  classified  according 
to  the  dyscrasise  of  which  they  were  supposed  to  be  pathognomonic, 
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[Fig.  52. 


and  a  formidable  army  of  ditferent  forms  of  iritis  was  in  this  way 
establielied.  By  chiefly  basing  our  classification  on  jmthologieal 
anatomy,  we  can,  however,  greatly  simplify  the  subject,  and  so 
embrace  all  shades*  of  iritis  within  the  following  foor  groups:  1. 
Simple  idiopathic  iritis,  2.  Serous  iritis  (Descemetitis,  etc.).  8, 
Parenchymatous  iritis.     4.  Sypliilitie  iritis. 

In  order  to  avoid  unnecessary  repetition,  T  shall  firist  describe 
the  various  a3^mptoms  w^hicli  more  or  less  accompany  all  inHamma- 
tione  of  the  iris,  and  then  call  attention  to  tliosc  which  characterize 
tlie  special  forms. 

Amongst  tlio  earliest  symptoras  of  iritis  are  conjunctival,  and 
es|aecially  subconjunctival  injection,  ciliary  neuralgia,  contraction 
and  sluggishness  of  the  pupil,  and  a  discolored,  dull,  hick-lustre 
ap]>earaiice  of  tlie  iris. 

There  is  generally  some  injection  of  the  conjunctiva,  which  may 
be  chiefly  coniiried  to  the  p:il))c!)ral  ]:H>rtion,  or  extend  also  to  the 
ocular  conjunctiva  in  the  vicinity  of  the  cornea.  But  a  far  more 
constant  symptom  is  the  subconjunctival  vascularity,  giving  rise  to 

a  iiinre  or  less  broad,  rosy  zone  of 
parallel  vessels,  closely  ranged  round 
the  cornea.  [Fig<  S--]  This  zone  is 
generally  of  a  bright  rose  color,  and 
consists  chiefly  of  small  arterial  twigs. 
It  may,  however,  assume  a  somewljat 
blue  or  hfownisb  tint,  and  the  latter 
was  formerly  erroneously  supposed  to 
be  sj^mptomatic  of  syphilitic  iritis.  Ah 
though  marked  stibconjunctival  injec- 
tion is  present  in  the  great  majority  of  cases  of  iritis,  we  occasionally 
meet  with  severe  cases  in  which  it  is  not  vary  conspicuous,  as  in 
typhus  fever,  pytemia,  etc.  There  is  also  more  or  less  chemosis, 
and  this  may  be  so  considerable  that  the  conjunctiva  is  raised  like 
a  i*ed  or  bluish-red  mound  round  the  cornea.  The  eyelids  are  often 
also  swollen  and  putty.  In  the  milder  cases  they  may  retain  their 
normal  api>earance,  but  if  the  attack  is  severe,  the  upper  lid  gener- 
ally becomes  red,  glistening,  and  very  a^dematous  and  swollen. 
This  is  more  especially  the  case  in  suppurative  iritis  or  irido^cyclitie. 
The  intensity  of  the  pain  is  very  variable,  for  although  it  is 
generally  severe,  and  often  extremely  so,  it  may  in  some  cases  be 
nearly  entirely  aljsent.  The  patient  may  at  first  only  experience  a 
feeling  of  itching  and  burning  in  the  eye,  but  soon  the  ]iain  be* 
comes  more  severe,  and  assumes  a  shar]*,  cutting,  lancinating  cha- 
racter. It  may  be  chiefly  situated  dceijly  in  tlie  eyeball,  or  extend 
to  the  forehead,  temple,  and  corresponding  side  of  the  n<m^  (ciliary 
neuralgia).  Sometimes  there  is  very  intense  neuralgia  of  the 
brandies  of  the  flfth  nerve,  extending  over  the  con'csponding  side 
of  the  face  and  bead,  even  as  far  as  the  occiput.  Tlie  pain  always 
increases  in  intensity  towards  evening,  remaining  very  severe 
during  the  night,  and  diminishing  towards  morning.  Although 
the  patient  may  experience  very  acute  pain  in  iritis,  it  is  important 
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to  remember  that  the  eye  is  not  painful  to  the  touch  in  a  case  of 
simple  uncomplicated  iritis.  If  sharp  pain  is  caused  when  the 
ciliary  region  is  pressed  by  the  finger,  it  is  indicative  of  the  co- 
existence of  inflammation  of  the  ciliary  body  (cyclitis).  Very  fre- 
quently this  tenderness  is  partial,  and  confined  to  the  upper  portion 
of  the  ciliary  region. 

The  severity  of  the  pain  may  give  rise  to  some  constitutional 
disturbance,  and  the  exacerbations  be  accompanied  by  feverishness, 
a  loaded  tongue,  impairment  of  appetite,  and  a  tendency  to  retching 
and  vomiting,  which  not  unfrequently  causes  the  disease  to  be  mis- 
taken for  a  severe  bilious  attack. 

Although  considerable  photophobia  and  lachrymation  may  ac- 
company iritis,  they  are  seldom  so  severe  and  marked  as  in  certain 
forms  of  corneitis. 

We  now  come  to  the  symptoms  presented  by  the  iris  itself. 
Amongst  the  earliest  are  discoloration  aild  dulness  of  the  iris,  and 
contraction  of  the  pupil.  The  discoloration  of  the  iris  is  partly 
due  to  hypersemia  and  partly  to  an  effusion  into  its  structure.  In 
order  to  estimate  rightly  the  changes  in  color,  we  must  always 
compare  the  affected  with  the  other  eye  (if  this  be  sound),  other- 
wise an  error  may  easily  occur.  We  must  also  be  upon  our  guard 
not  to  mistake  the  dulness  and  change  in  the  tint  of  the  iris,  which 
may  be  produced  by  cloudiness  of  the  cornea  and  of  the  aqueous 
humor,  as  being  resident  in  the  iris  itself.  Besides  the  discolora- 
tion, the  iris  presents  a  peculiar  dull,  lack-lustre  apixjarance,  its 
surface  having  lost  its  natural  bright,  glistening  aspect,  and  ap- 
pearing hazy  and  dull,  as  if  covered  by  a  fine  veil.  Its  fibrillar 
are  also  not  sharply  defined,  but  indistinct  and  blurred.  This  de- 
pends in  a  great  measure  upon  the  hypertrophy  of  the  connective 
tissue  elements  of  the  iris,  and  upon  the  effusion  of  lymph  into 
the  stroma  and  upon  the  surface  of  the  iris. 

The  pupil  is  sluggish  and  more  or  less  contracted.  This  gener- 
ally occurs  in  all  but  the  very  slightest  cases  of  iritis,  or  in  those 
in  which  there  is  a  tendency  to  increase  in  the  intra-ocular  tension. 
This  immobility  of  the  pupil  is  partly  caused  by  the  hypenemia  of 
the  vessels,  but  chiefly  by  the  serous  or  plastic  effusion  which  has 
taken  place  into  the  stroma  of  the  iris,  and  imi>edes  the  action  of 
the  circular  fibres  of  the  iris.  If  the  inflammation  is  but  partial, 
the  immobility  of  the  pupil  may  bo  the  same.  In  testing  the 
mobility  of  the  pupil,  the  patient  should  be  placed  so  that  the  li^ht 
falls  sideways  upon  the  eye.  The  other  must  be  firmly  closed  with 
our  hand,  or  by  a  handkerchief.  The  affected  eye  is  to  be  shaded 
with  the  palm  of  our  hand,  which  is  then  to  be  rapidly  removed 
so  as  to  admit  the  light,  and  the  behaviour  of  the  pupil  accurately 
watched,  so  that  its  size,  mobility,  and  the  extent  of  its  contractions 
may  be  ascertained.  It  must  be  remembered  that  contraction  and 
impaired  mobility  of  the  pupil  may  exist  without  any  iritis;  for 
they  may  be  seen  in  corneitis,  hypenemia  of  the  iris,  or  if  a  foreign 
body  is  lodged  on  the  cornea,  and  are  in  these  cases  due  to  irrita- 
tion of  the  ciliary  nerves. 


:A?iS    or    TRE    IRIS. 

^?-:»?rn!!y  ■?*''on  lose?  its  circular  form  ami 
:.:ir  ':',:.  o-'\  and  we  may  notice  alr)ng  it 
>  r  ':is:'o  lymph,  whidi  tie  it  down  to 
"ir-^f  ":.:.iy.  hv>wover,  be  so  minute  as  to 
-  ■  :- :!  :•? -.  xaminoJ  witli  the  oblique  illumi- 
.■"■:.     Tho  iiulividual  exudations  often 

^'.  l::-:.  iii'^ro  Ivmph  being  effused,  t lie 
:.       r  :\  ::iay  become  fringed  with  them* 

'.•  -:".'.    :'  ii^o  lens,  the  centre  of  the  |)U])il 

Fi'^  54. 
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,  ■:  :l.u>  still  permitting  of  good  vision. 

•.   .  -■•i^iir'-  or   '-^  (in  I  ml' I  r^'   synechia,  or 

\  .  •■list  distinguish  tliis  from  the  condi- 

^         Mi.los  the  area  of  tlie  pui»il,  so  that  a 

■  ■.*!i  of  it  is  covered  by  ji  film  of  lymph, 

■:'-..\l  by  a  thick  nodule  of  exudation. 

^   .  .  .  .-rrionately  di'tcriorate<l ;  this  is  called 

KiiT.  r)4.]     The  exudation  of  lymj)!! 

.i-  si;!o  of  the  lens  is  not  nlways  limited 

» ::   niav  extend  further  back  alon<^  the 

^  .r:d  thus  j)roducc  lu'oad  and  vt-ry  firm 

^.    ■..  :\.it'ter,  that  this  fact  is  of  great  impcu't- 

."    •.■^kvtomy  for  chronic  iritis  or  iri<lo- 

.,   vc/.osions  between  the  pupil  and  cajjsule 

..>as  oxront,  and   number,  and  })ec(mie  very 

>  .tv:^liod,  as  they  then  give  rise  to  various 

.^^  .n'the  pupil. 

<  ...tv  become  covered  with  a  film  of  exuda- 

■!i\with  the  a(iueous  humor  and  ren<ler 

,.\l     *r  it   may  be  i»recipitated  against  the 

.iam  iti  the  form  of  small  whitish  opa^'ities  ; 

:!c  Ivttom  of  the  anterior  chamber,  where 

,,   :(  an   hypopyon.      The  amount  of  this 

^>.  •.:  \\\^y  ^<^'  ^o  slight  as  easily  to  escape 


INFLAMMATION    OF    THE    IRIS.  169 

detection,  appearing  simply  like  a  small  yellow  fringe  along  the 
lower  eds:e  of  the  anterior  chamber;  or  it  may  attain  such  a  size, 
that  it  fills  half  or  even  more  of  the  anterior  chamber. 

In  simple  iritis  the  cornea  is  generally  quite  transparent,  or 
shows  but  the  faintest  amount  of  cloudiness.  Small  portions  of 
lymph  may,  however,  be  deposited  from  the  aqueous  humor  upon 
the  posterior  wall  of  the  cornea,  giving  rise  to  a  punctated  appear- 
ance. This  occurs  especially  in  tne  serous  form  of  iritis.  But  the 
cornea  may,  also,  become  implicated  in  the  inflammatory  process. 

Vision  is  often  considerably  impaired.  This  may  be  partly  due 
to  the  cloudiness  of  the  aqueous  humor  and  of  the  area  of  the  pupil. 
If  the  sight  is  much  affected  and  the  pupil  not  occluded,  we  must 
suspect  the  coexistence  of  cyclitis,  which  is  often  accompanied  by 
diffuse  opacity  of  the  vitreous  humor.  The  power  of  accommoda- 
tion is  then,  moreover,  also  affected.  It  is,  therefore,  very  necessary 
accurately  to  test  the  degree  of  vision  at  the  commencement  of  an 
iritis,  in  order  that  we  may  at  once  detect  any  marked  deteriora- 
tion, and  ascertain  to  what  cause  this  is  due.  The  tension  of  the 
eyeball  is  normal  in  a  case  of  common  iritis,  and  the  field  of  vision, 
although  it  may  be  somewhat  contracted  on  account  of  the  small- 
ness  of  the  pupil,  or  the  presence  of  synechise,  does  not  show  the 
contraction  peculiar  to  a  glaucomatous  condition  of  the  eye. 

We  must  now  consider  the  symptoms  by  which  the  special  forms 
of  iritis  are  characterized. 

1.  The  Simple  Idiopathic  Iritis  is  sometimes  very  slight  in  degree, 
and  accompanied  by  only  a  very  moderate  amount  of  subconjunc- 
tival injection,  photophobia,  pain,  or  discoloration  of  the  iris ; 
indeed,  its  existence  may  remain  quite  unsuspected  until  atropine 
is  applied,  when  the  pupil  is  found  to  be  irregular,  and  shows  here 
and  there  a  slender  adhesion  to  the  capsule.     [Fig.  55.] 

This  mild  form  of  iritis  is  often  met  with  after  opera-  [Fig.  55.] 
tions  upon  the  eye  {e,g.^  cataract  operations),  or  after 
injuries.  The  aft'ection  may,  however,  be  more  severe, 
and  there  is  much  pain,  swelling  of  the  lids,  injection  of 
the  conjunctiva  and  subconjunctival  tissue,  chemosis, 
photophobia,  and  lachrymation.  The  iris  is  discolored, 
the  pupil  contracted  and  inactive,  having  deposits  of  lymph  at  its 
edge  and  perhaps  also  in  its  area.  A  film  of  exudation  covers  the 
surface  of  the  iris,  rendering  it  dull  and  hazy,  the  aqueous  humor 
is  somewhat  turbid,  and  the  posterior  surface  of  the  cornea  perhaps 
mottled  with  small  deposits  of  lymph. 

2.  Serous  Iritis  (syn.  Descemetitis,  aquo-capsulitis,  keratitis  punc- 
tata, etc.)  is  chiefly  distinguished  by  the  absence  of  plastic  exuda- 
tion, and  by  the  great  tendency  to  hypersecretion  of  the  aqueous 
humor.  The  symptoms  of  acute  iritis  are  generally  not  very 
pronounced.  The  aqueous  humor  is  secreted  in  greater  quantity, 
and  is  somewhat  clouded  and  turbid,  and  on  closer  observation  we 
can  often  notice  small  particles  of  lymph  floating  about  in  it,  before 
becoming  deposited  on  the  posterior  surface  of  the  cornea,  or  at  the 
bottom  of  the  anterior  chamber.     The  latter  is  often  markedly 
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ileci>eiie(l,  and  the  cornea  appears  somewhat  ImlgeJ  forwunL     The 
cloudinesa  of  tbe  aqueous  humor  often  varies  considerably  uiul 

rapidly  within  the  course  of  a  few 
hours.  The  cornea  niay  at  fii'sti 
appear  abnormally  brilliant,  but 
it  60on  loses  its  lustre  and  hecomeii 
slightly  clouded,  and  small  punc- 
tated opacities  make  their  apj^ear- 
ance  upon  its  posterior  eurfaeCp 
[Fig.  56,]  These  nuiy  be  situated 
opposite  tbe  pupil,  being  j>erbaps 
grouped  in  a  small  circle;  but  tbej 
are  genemlly  arranged  in  the  fornal 
of  a  pyramid,  the  base  of  wliieh  is 
turned  towards  the  ]»eripbery  of  the 
cornea,  and  its  apex  towards  the 
centre;  the  smaller  opaciticB  being  situated  at  the  ajjex  and  the 
hirger  an<l  coarser  ones  at  the  l)ase.  This  proves  that  tbe  opacities 
are  Cfunjiosed  of  sniall  masses  of  lymph,  deposited  from  tbe  aqueous 
humor  upon  tbe  posterior  wall  of  tbe  cornea,  and  that  they  arrange 
tliemselves  according  to  their  size  and  weiglit,  the  larger  and 
heavier  ones  gmvitnting  downwards.  Tlie  truth  of  this  assertion 
has  moreover  been  proved  experimentally  by  Arlt.^  He  placed  the 
head  of  the  patient  in  ditferent  directions,  sometimes  keeping  it  for 
a  length  of  time  turned  to  tbe  right  Ri<le,  sometimes  to  the  left,  and 
he  found  that  tbe  base  of  the  pyramid  ahvays  corresponded  to  the 
side  of  tbe  eye  which  bad  been  maintained  in  the  lowest  position* 
But  some  of  the  opaeities  met  with  at  the  )>usterior  portion  of  tho 
cornea,  are  not  due  to  these  «h:»poHits  from  tbe  aqueous  humor,  but 
are  caused  by  intlammntory  changes  in  tiie  epithelial  layer,  or  even 
in  tbe  posterior  portion  of  tlie  cornea  proper. 

The  iris  i»  but  slightly  diseolored,  and  tbe  pupil,  instead  of  lacing 
coutracted,  as  is  generally  the  case  in  iritis,  is  somewhat  dilated^ 
often  markedly  so*  This  is  duo  to  an  increase  in  the  intraHieular 
tension,  which  is  often  present  in  this  disease,  and  the  manifesta- 
tion of  wliich  must  be  watched  with  the  greatest  care,  for  this 
serous  form  of  intlammation  shows  a  great  tendency  to  extend  to 
the  ciliary  body  and  clioroid,  which  is  accompanied  by  hyper- 
ftcci-etion  of  the  vitreous  humor,  marked  increase  in  the  intra-ocular 
tension,  and  a  glaucomatous  condition  of  the  eye.  The  degree  of 
eve  tension,  the  state  of  tbe  sight  and  of  the  field  of  vision  muiit, 
therefore,  be  frnfjuentW  and  carefully  examined  during  tho  course 
of  tjje  disease,  in  onler  that  the  earliest  symptoms  of  a  glaucomatous 
complication  may  be  detected  and  at  once  arrested.  Adhesions 
between  the  edge  of  tlie  pupil  and  the  caj^tsule  are  not  of  frequent 
oc»  in  this  form. 

litis  ocHMisionally  accompanies  deep-seated  inflammations 
of  thv  uy^t  more  eei>ecially  chronic  irido-choroiditis,  and  choroido- 
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retinitis.  Moreover,  sympathetic  ophthalmia  sometimes  appears 
in  the  form  of  serous  iritis.  It  has  also  been  supposed  to  be  due 
to  constitutional  or  hereditary  syphilis. 

3.  Parenchymatous  Iritis. — In  this  affection  the  inflammation 
attacks  the  tissue  of  the  iris,  and  its  fibrillee  become  much  swollen 
and  thickened.  The  plastic  exudation  is  poured  out  into  the  paren- 
chyma of  the  iris,  along  the  edge  and  into  the  area  of  the  pupil, 
and  also  on  the  posterior  surface  of  the  iris,  giving  rise  to  thick 
broad  adhesions  between  it  and  the  capsule  of  the  lens.  On  account 
of  the  exudation  into  the  stroma  of  the  iris,  and  the  swollen  and 
thickened  condition  of  its  fibrillee,  the  circulation  is  generally  con- 
siderably impeded,  and  large  tortuous  veins  make  their  appearance 
on  its  surface.  Along  the  edge  of  the  contracted  pupil  are  noticed 
a  number  of  thick,  firm  nodules  of  exudation,  of  a  creamy  or  red- 
dish-brown color,  tying  down  the  edge  of  the  pupil  to  the  capsule  ; 
or  they  may  even  extend  around  the  whole  edge  of  the  pupil,  and 
thus  give  rise  to  a  circular  synechia  (exclusion  of  the  pupil).  The 
effusion  generally  also  invades  the  area  of  the  pupil,  indeed  the 
latter  may  be  completely  blocked  up  by  a  thick  yellow  nodule  ot 
purulent  exudation.  The  surface  of  the  iris  appears  indistinct  and 
hazy,  its  fibrillte  are  swollen,  and  its  anterior  surface  is  covered  by 
a  layer  of  exudation,  which  varies  considerably  in  appearance.  In 
some  cases,  it  looks  simply  like  a  thin  gray  veil  covering  different 
portions  or  even  the  whole  of  the  iris,  in  others,  it  assumes  a  thick, 
creamy,  purulent  appearance,  with  small  extravasations  of  blood 
scattered  about  here  and  there.  Little  yellow  nodules  (which  are 
not  to  be  confounded  with  the  syphilitic  tubercles)  may  also 
appear  strewn  about  on  the  surface  of  the  iris.  On  account  of  the 
detachment  of  some  of  these  nodules,  and  the  effusion  of  lymph 
and  purulent  exudation  into  the  aqueous  humor,  the  latter  becomes 
turbid  and  discolored.     Flakes  of  purulent  lymph  and  globules  of 

EU8  are  seen  floating  about  in  it,  and  sinking  down,  give  rise  to  an 
ypopyon,  which  may  be  so  small  as  to  appear  only  like  a  narrow 
vellow  belt  along  the  lower  edge  of  the  anterior  chamber,  or  may 
be  so  considerable  as  to  occupy  one-half  or  more  of  the  anterior 
chamber,  reaching  perhaps  above  the  upper  edge  of  the  pupil.  This 
parenchymatous  or  suppurative  iritis,  may  be  accompanied  by  a 
similar  form  of  inflammation  of  the  ciliary  body  and  choroid. 

4.  Syphilitic  Iritis  generally  assumes  the  parenchymatous  form. 
It  is,  however,  especially  characterized  by  the  formation  of  jxKJuliar 
tuberculous  nodules  (gummy  tubercles,  Virchow).  These  are  scat- 
tered about  singly  over  a  certain  portion,  or  even  the  whole,  of  the 
surface  of  the  iris,  in  the  form  of  yellowish-red  condylomatous 
nodules.  They  appear  at  firet  deeply  imbedded  in  the  parenchyma 
of  the  iris  (originating  in  the  deeper  portion  of  its  connective 
tsssue),  and  as  they  increase  in  size,  they  push  aside  the  fibrillie  of 
the  iris,  and  protrude  between  them  into  the  anterior  chamber. 
They  may  attain  a  very  considerable  magnitude,  their  apex  even 
touching  the  posterior  wall  of  the  cornea.  They  (according  to 
Colbert)  exactly  resemble  in  structure  the  gummy  tubercles  (gum- 


mata)  of  Virchow,  On  account  of  the  pn^sencc  of  pigment  cells, 
and  the  great  vascularity,  the  nodiilea  frequently  assume  a  dark 
rothlish-brown  sarconjatous  appcaraTice.  They  often  undergo  fatty 
and  purulent  degeueratioii,  breaking  down  into  a  yellow,  grumoiis, 
purulent  mass,  which  lieeoinea  mixed  with  the  aqueoua  humor. 
They  may,  however^  undergo  rapid  absorption.  These  tuberelee,  or 
condylomata  as  they  are  sometimes  called,  frequently  remain  con- 
fined to  one  portion  of  the  iris,  in  which  the  indamrnatory  changes 
are  moreover  also  more  pronounced,  so  tliat  tlje  disease  assumes  a 
8omew]iat  partial  character,  which  is  peculiar  to  the  f^yphilitic  form. 
"We  find,  in  such  caries,  that,  although  the  whole  cornea  may  be 
surrounded  by  a  pink  zone  of  vessels,  this  18  most  conspicuous  at 
one  point,  and  that  the  corresponding  segment  of  iris  is  the  most 
thickened  and  swollen,  and  that  tlie  condylomata  are  chiefly  or 
entirely  confined  to  tlji^  portion. 

It  must  be  di^stinctly  remendiered  that,  although  the  name  of 
syphilitic  iritis  w  given  to  the  fbrni  of  inflammation  above  described, 
the  iritis  which  may  occur  in  the  course  ot\  and  he  entirely  due  to, 
83'philis,  does  not  necessarily  always  assume  this  type.  For  it  may 
appear  as  a  simple  idiopathic  iritis,  or  in  a  more  or  less  severe  paren- 
chymatous form,  so  that  the  absence  of  the  peculiar  gummy  tuber- 
cles does  not  exclude  the  presence  of  syphilis  in  the  system,  or  its 
being  the  cause  of  the  iritis.  But,  on  the  otlier  hand,  the  existence 
of  these  tubercles  may,  in  the  vast  majority  of  cases^  l)€  taken  as  a 
certain  indication  of  the  syphilitic  nature  of  the  inflammation*  I 
can  only  remember  having  seen  one  case  (a  patient  of  Mr.  Critcb- 
ettV)  in  whicli  there  were  well-marked  tubercles  without  tlie 
sligliicst  evidence  of  sy|»hilis.  Some  autlioi-s  have  stated  that  in 
syphilitic  iritis  thecircumcornea!  zone  of  injection  is  of  a  lu^ownish 
tint,  and  that  tlie  pupil  is  displaced  upwards  and  inwards.  This 
is,  however,  not  the  case,  for  both  these  appearances  may  be  met ' 
with  apart  from  syphilis. 

Amongst  the  muses  of  iritis,  a  very  frequent  one  is  exposure  to 
sudden  cljangesof  temperature,  cold  draughts  of  air,  rain,  wind,  etc, 
Tlie  disease  is,  in  such  eases,  often  tcrnied  rheumatic  iritis.  It  may 
also  accompany  rheumatism  in  other  parts  of  the  body,  being  evi- 
dently j>roduced  by  the  same  cause.  It  is  erroTicous,  however,  to 
Bi»i»ak  of  rheumatic  iritis  as  a  special  form  of  the  disease,  for  it  haa^ 
in  truth,  no  characteristic  symptoms;  it  generally  assumes  the  form 
of  simple  iritis,  and  may  vary  greatly  in  severity,  but  is  not,  as  a 
rule,  accompanied  by  extensive  exudative  changes  in  the  paren- 
chyma of  the  iris,  or  by  considerable  hypopyon.  The  pain  is  fre- 
quently extremely  severe,  and  may  extend  over  the  corresponding 
side  of  the  head  and  face.  The  disease  often  runs  a  chronic  and 
very  protracted  course,  and  relapses  may  take  place  on  a  recurrence 
of  the  rheumatic  attack. 

Iritis  is  also  often  of  traumatk  origin^  being  caused  by  mechanical 
or  chemical  injuries,  which  either  affect  the  iris  directly  or  secon- 
darily. Thus  foreign  bodies  may  remain  lodged  for  some  time  in 
the  conjunctiva,  cornea,  anterior  cliamber,  or  in  the  deeper  tunics 
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of  the  eye,  and  then  set  up  iritis.  Clean  incised  wounds  of  the  iris 
are  not  prone  to  give  rise  to  it,  as  is  proved  by  the  operation  of 
iridectomy,  nor  does  strangulation  or  compression  generally  do  so, 
as  is  evidenced  by  iridodesis.  Wounds  which  bruise  and  lacerate 
the  iris  are  the  most  apt  to  set  up  iritis.  Injury  of  the  lens,  fol- 
lowed by  traumatic  cataract,  very  often  produces  it,  more  especially 
if  the  iris  has  been  implicated  in  the  injury,  or  the  lens  swells  up 
very  considerably  and  presses  upon  the  iris.  It  also  often  super- 
venes secondarily  upon  other  inflammations  of  the  eye.  Thus  cor- 
neitis,  especially  the  diflEuse  and  suppurative  forms,  and  deep  or 
perforating  ulcers  of  the  cornea,  are  frequently  accompanied  by 
iritis ;  this  is  still  more  the  case  in  inflammation  of  the  choroid 
and  ciliary  body. 

S]/philis  is  a  very  frequent  cause.  When  primary  iritis  occurs  in 
infants  or  young  children,  it  is  almost  always  due  to  syphilis,  and 
in  such  cases  we  generally  meet  with  other  symptoms  pathogno- 
monic of  the  syphilitic  taint,  such  as  condylomata  about  the  anus, 
specific  eruptions,  etc.  In  adults  it  but  seldom  occurs  together 
with  the  primary  symptoms,  but  generally  during  the  secondary  or 
tertiary  stage,  bein^  often  the  precursor  of  these  symptoms,  when 
the  primary  have  disappeared.  The  iritis  frequently  occurs  simul- 
taneously with  the  syphilitic  eruptions  of  the  skin. 

Some  authors  have  asserted  that  gonorrhoea  is  sometimes  the 
cause  of  iritis.  Thus,  Mackenzie*  describes  a  special  form,  under 
the  name  of  "gonorrhoeal  iritis."  Mr.  Wordsworth^  has  also  nar- 
rated three  cases  in  which  iritis  occurred  together  with  gonorrhoea. 
It  must,  however,  be  stated  that  all  three  were  complicated  with 
rheumatism.  I  have  myself  never  met  with  a  case  of  iritis  asso- 
ciated with  gonorrhoea  alone ;  but  have  only  observed  it  in  cases 
in  which  gonorrhoea  coexisted  with  syphilis  or  with  rheumatism, 
either  of  which  diseases,  as  I  have  already  stated,  is  a  frequent  cause 
of  iritis.  Nor  does  the  so-called  "  gonorrhceal  iritis"  present  any 
special  or  pathognomonic  features. 

Sympathetic  inflammation  of  the  iris  is  apt  to  occur  after  injuries 
to  the  eye,  or  the  lodgment  of  a  foreign  body  within  it,  etc.  The 
sympathetic  iritis  may  assume  the  serous  character,  but  generally 
appears  in  the  form  of  suppurative  irido-choroiditis.  (  Vide  article 
on  "  Sympathetic  Ophthalmia.") 

Chronic  Iritis  is  especially  distinguished  by  the  fact  that  the  in- 
flammatory symptoms  are  generally  but  slightly  marked,  or  are 
almost  so  entirely  absent  that  the  patient  is  not  aware  that  there 
is  anything  the  matter  with  his  eye,  except  a  slight  weakness  or 
"  cold"  in  it,  as  he  frequently  expresses  it.  The  ocular  conjunctiva 
and  subconjunctival  tissue  are  but  slightly  injected ;  there  is  only 
a  faint  pink  blush  around  the  cornea:  there  is  but  little  photo- 
phobia, liachrymation,  or  ciliary  neuralgia.  The  pupil  is  somewhat 
contracted  and  sluggish,  and,  at  certain  points,  perhaps  immoveable. 
On  examining  it  with  the  oblique  illumination,  we  may  frequently 
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notice  einall  adbestom  between  the  edge  and  the  capRule,  which,  as 
well  as  the  irregularity  of  the  pupil,  become  very  evident  Uf^on 
the  a| "plication  of  atropine.  The  color  of  the  iria  becomes  gradu- 
ally !nore  changed,  and  this  alteration  in  ite  tint  is  p^ermanent, 
whereas  in  acute  iritis  it  ri«^**se9  oft'  ao:ain  with  the  subsidence  of 
the  disease,  without,  fierhupg,  eventuallj^  leaving  any  trace  behind. 
The  normal  brighttiesA  and  lustre  of  the  iria  ueconie  faded  and 
dulled,  its  fibrillre  indistinct  and  obliterated,  and  in  the  later  stages 
of  the  disease  it  presents  a  yellowish-gray,  dirty-brown,  or  slate- j 
colored  api>eumnce,  itii  tissue  being  thinned  and  atrophied,  and 
travei-s^d,  iierhups,  by  enlarged  and  Komewhat  tortuous  bhw^dvesseia. 
The  |>re&euce  of  such  dilated  vessels  always  indicates  a  state  of 
congcBtion  and  stasis  of  the  circulation  in  the  iris  and  ciliary  body. 
At  this  advanced  stage,  the  iritis  is  geuemlly,  however,  no*  longer 
simple  in  character,  but  has  become  complicated  with  inf!amn»atioii 
of  the  ciliary  body  and  choroid.  ( Vide  the  article  on  '*  Irido- 
choroiditis.") 

Chronic  iritis  may  supervene  upon  a  more  acute  form  of  iritis,  or 
the  disease  may  manifest  this  chronic  and  insidious  ciiaracter  from 
tlie  very  outset.  It  also  frequently  accompanies  inflammations  of 
the  cornea,  more  esi>eci«lly  thediftuse  corneitis*  Helajiseg  are  very 
apt  to  occur  in  chronic  iritis;  these  rc*curi"ent  inflammatory  exacer- 
bations being  often  produced  by  very  slight  causes,  such  as  undue 
use  of  the  eyes,  jrarticularly  by  artificial  light,  exp(»sure  to  cold, 
wet,  etc.  This  tendency  to  recurrence  isesiiecially  marketl  in  thoso 
cases  in  which  numeix)U8  or  extensive  posterior  synechia?  exist. 
For  their  presence  is  a  constant  source  of  irritation  and  teasing,  as 
they  prove  a  check  to  the  free.sjontaneous  movements  of  thepuiJil, 
and  in  such  cases  a  slight  cause  will  suflice  to  ix^kindle  the  intlam* 
mation.  During  the  recurrence  of  the  inflammation,  fresh  lymph 
will  be  eft'used,and  the  ycisterior&ynechife  will  increase  still  further 
in  numW  and  tirmnees,  until  finally,  after  i>ertiar«  frequent  re- 
lapses,  the  whole  circumference  of  the  jtupil  is  firmly  tied  down  to 
the  ca[»sule,  and  the  communication  between  the  anterior  and 
posterior  chandier  is  completely  interrupter].  It  will  be  seen  here* 
after  that  such  an  exclusion  of  the  i>upil  (circular  synechia)  is  one 
of  the  most  fr'equent  causes  of  irido-choroiditis. 

The  proffvosis  of  iritis  will  de(»end  veiy  much  upon  the  severity 
and  the  cause  of  the  inflammation.     If  the  disease  be  seen  at  a  very 
early  stage,  before  any  adhesions  have  Ix^en  formed  between  the 
|€dge  of  tlic  pupil  and  the  capsule  of  the  lens,  or  whilst  these  are 
'jret  so  slight  and  brittle  as  to  be  readily  torn  through  by  the  ener- 
getic use  of  atmpine,  the   prognosis  is  in  everj  way  very  much 
more  favorable,  than  if  numerous  firm   posterior  syneehise  have 
alri*ady  been  establisheil,  and  reeiist  the  action  of  atropine.  Paren- 
chymatous and  syphilitic  iritis  aftbrd  a  less  favorable   prognosis 
than  the  simple  or  the  serous  form,  as  they  are  generally  aceoin- 
jpinied  by  very  considemble  exudations  of  lymph  at  the  edge  of  the 
■pupil,  on  the  surface  and  into  the  structure  of  the  iris,  and  into 
the  anterior  chamlier.    The  tendency  to  impliciitioo  of  the  c^ornea, 
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or  the  deeper  tunics  of  the  eyeball  raust  also  be  borne  in  mind.  In 
traumatic  iritis,  the  nature  and  extent  of  the  injury,  the  presence 
of  traumatic  cataract,  or  the  coexistence  of  inflammation  of  the 
ciliary  body  or  choroid  must  all  be  taken  into  consideration  in 
framing  the  prognosis. 

Treatment. — The  patient  should  be  carefully  guarded  against  the 
injurious  influences  of  bright  light,  and  sudden  changes  of  temjie- 
rature,  as  well  as  cold  and  wet.  Perfect  rest  of  both  eyes  must 
also  be  enjoined,  and  if  the  patient  has  to  leave  the  house,  a 
bandage  should  be  placed  over  the  aflfected  eye,  and  a  shade  over 
the  other,  or  goggles  should  be  worn.  But  if  the  disease  is  very 
severe,  strict  orders  must  be  given  that  the  patient  is  to  keep  in  a 
darkened  room.  We  are,  however,  very  frequently  obliged  to  treat 
even  severe  cases  of  iritis  as  out-patients,  and  mav,  even,  in  such 
instances  frequently  succeed  in  effecting  an  excellent  cure.  This 
mode  of  treatment  should  however  only  be  adopted  from  necessity, 
and  not  from  choice,  and  strict  injunctions  should  be  given  to  the 
patients  to  guard  their  eyes  as  much  as  possible  against  all  noxious 
influences  during  the  intervals  of  their  visits. 

The  ffoint  of  the  very  greatest  importance  in  the  treatment  ot 
iritis  is  to  obtain  a  wide  dilatation  of  the  pupil  as  soon  as  possible, 
and  hence  a  strong  solution  of  atropine  should  be  at  once  ener- 
getically applied  to  the  eye.  The  beneficial  effect  of  atropine  is 
three-fold:  1.  Wide  dilatation  of  the  pupil  is  produced,  and  the 
iris  is,  therefore,  removed  from  the  contact  with  the  anterior  cap- 
sule of  the  lens,  so  that  no  adhesions  can  be  formed  between  them 
at  the  edge  of  the  pupil,  or  on  the  posterior  surface  of  the  iris.  Thus 
one  of  the  chief  dangers  of  iritis,  the  formation  of  extensive  pos- 
terior sj'nechise,  is  prevented,  and  the  numerous  evil  consequences 
or  dangerous  complications  to  which  they  may  give  rise,  are  ob- 
viated. 2.  Rest  will  be  afforded  to  the  inflamed  muscular  tissue 
of  the  iris  by  a  wide  dilatation  of  the  pupil ;  for  if  the  constrictor 
pupillse  is  not  paralyzed,  its  const-ant  action  in  endeavoring  to  re- 
gulate the  size  of  the  pupil  according  to  the  stimulus  of  light,  must 
of  necessity  tend  to  increase  the  inflammation,  just  as  would  be 
the  case  in  anv  other  inflamed  muscular  tissue,  if  this  could  not 
be  kept  perfectly  at  rest.  3.  The  tension  of  the  eye  will  be  dimin- 
ished, and  the  intraocular  circulation  relieved,  which  will  diminish 
the  state  of  congestion  of  the  iris  and  ciliary  body.  Moreover,  the 
irritation  of  the  eye  and  the  ciliary  neuralgia  will  generally  be 
alleviated  in  a  very  marked  manner.  It  is,  however,  absolutely 
necessary  that  the  solution  of  atropine  should  be  of  a  suflicient 
strength,  and  should  be  energetically  employed.  In  the  normal 
condition  of  the  eye,  an  extremelv  weak  solution  (gr.  j — gviij  of 
water)  will  sufllce  to  produce  a  wide  dilatation  of  the  pupil,  but  in 
iritis  it  is  very  difterent.  On  account  of  the  inflamed  and  swollen 
condition  of  the  tissue  of  the  iris,  of  the  lymph  effused  into  its 
meshee,  and  of  the  hypercemia,  great  resistance  is  offered  to  the 
action  of  the  atropine ;  hence  a  very  strong  solution  must  be  used, 
and  the  application  repeated  very  frequently,  before  we  can  tho- 
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roMirlily  overcome  this  resistance.  I  am  in  the  habit  of  employing 
a  r^oliition  of  from  four  to  ?ix  grains  of  atropine  to  the  oanoe  of 
water,  and  of  apjJying  it  at  the  interral  of  five  minutes  tor  half  an 
hour  at  a  time,  this  Ijeing  repeated,  if  neceseanr,  three  or  tbartim«» 
a  day ;  so  that  altogether  the  atropine  may  have  to  be  applied  frooi 
eigliteen  to  twentv-four  times  a  day,  in  order  to  produce  and  main- 
tain a  sufficient  dilatation  of  the  pupil.  If  the  case  is  seen  early. 
l>efore  any  adhesions,  or  only  very  slight  and  brittle  ones,  are 
formed,  we  may  generally  succeed  in  producing  a  wide  dihitation 
at  the  end  of  a  few  hours,  and  then  it  is  not  difficult  to  maintain 
it.  I  find  that  fiatients  apply  the  atropine  with  much  greater 
regularity  and  exactitude,  if  they  are  told  to  use  it  for  half  an  hoar 
at  a  time,  at  inter\'als  of  five  minutes,  and  to  repeat  this  at  stated 
jierirnls  three  times  a  day,  than  if  they  are  only  directed  in  general 
terniji  to  apply  it  fifteen  or  eighteen  times  a  day.  As  we  have  fre- 
quently at  the  hosj»ital  to  treat  even  severe  cases  of  iritis  as  out- 
patients, I  invariably  apply  the  atropine  myself  at  the  interval  of 
a  few  minutes,  until  either  a  decided  efiect  has  been  protluced  upon 
the  pupil,  or  the  result  is  negative.  In  the  formercase,  the  patient 
will  himself  cxjierience  the  great  relief  to  the  pain  and  irritability 
of  the  eye  which  has  been  produced  by  the  instillations,  and  will 
readily  and  gladly  carry  out  the  treatment  with  regularity  at  home. 
Moreover,  the  dilatation  thus  effected  can  generally  be  loaintained 
until  the  next  visit,  even  if  the  remedy  is  not  applied  in  the 
interval  quite  as  fref^uently  as  directed.  1  have  often  been  able  to 
treat  even  severe  cases  of  iritis  with  great  success  by  this  simple 
means,  without  the  employment  of  almost  any  other  remedy,  ex- 
cept ]K;rliaiis  the  use  of  warm  [»oppy  fomentations;  the  resnlt  beinjjp 
a  jicrfectly  circular  pupil  without  any,  or  only  the  slightest,  adhe- 
sirjns.  I  would  again,  therefore,  urge  in  the  very  strongest  terms 
the  energetic  use  of  atrojane  in  iritis,  a  line  of  treatment  at  present, 
unfortunately,   but   too   much   neglected   in   English  ophthalmic 

1  practice,  the  evil  results  of  which  neglect  are  constantly  evidenced 
>y  the  numerous  cases  of  recurrent  iritis,  chronic  irido-choroiditis, 
etc.,  which  we  but  too  fre(|uently  meet  with,  and  which  might 
have  been  to  a  very  great  extent  prevented  by  the  early  and  effi- 
cient use  of  atropine.  It  is  quite  useless  to  prescribe  a  weak  solu- 
tion of  atropine  (gr.  ss — ^j  ad  Sj)  to  be  useil  a  few  times  in  the  course 
of  the  day ;  this  cannot  ])roducc  a  dilatation  of  the  pupil  when  the 
tissue  of  the  iris  is  inflamed,  its  effect  will  be  nil,  as  can  be  easily 
seen  by  watching  the  state  of  the  pupil  in  cases  where  such  weak 
solutions  are  cm[iloyed. 

But  we  sometimes  find  that  the  action  of  even  a  strong  solution 
of  atropine,  frequently  applied,  is  resisted,  and  that  it  produces 
little  or  no  efiect,  and  increases  rather  than  diminishes  the  irrita- 
bilitv  of  the  eye.  In  such  cases,  its  use  must  be  desisted  from  until 
the  irritation  is  relieved  by  the  application  of  a  few  leeches  to  the 
temple,  or  perhaps  by  paracentesis  of  the  anterior  chamber.  This 
relief  of  the  inflammatory  irritation  and  intra-ocular  tension,  per- 
mits of  a  freer  absorption  through  the  cornea,  and  hence  the  enect 
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of  the  atropine  will  now  be  often  very  marked  and  rapid.  This 
effect,  as  Von  Graefe  has  pointed  out,  is  sometimes  noticed  without 
the  reapplication  of  the  remedy.  Thus  atropine  may  have  been 
applied  in  cases  of  iritis  or  corneitis  without  producing  any  dilata- 
tion of  the  pupil,  but  many  hours  afterwards  this  has  ensued  after 
the  application  of  leeches.  We  sometimes  notice,  also,  thut  al- 
though dilatation  of  the  pupil  may  have  been  produced,  yet  that  it 
caunot  be  thoroughly  maintained,  the  atropine  appearing  to  lose 
its  effect.  In  such  cases,  it  will  be  found  that  this  is  likewise  due 
to  the  great  irritation  of  the  eye  and  the  increase  in  the  intra-ocular 
tension,  which  prevent  the  absorption  of  the  remedy  through  the 
cornea.  Whereas  after  the  application  of  leeches  or  the  perform- 
ance of  paracentesis,  the  atropine  will  again  regain  its  power  over 
the  iris.  I  need  hardly  mention,  that  if  the  pupil  is  firmly  tied 
down  by  numerous  and  thick  adhesions,  the  atropine  should  be 
applied  only  in  moderation,  in  order  to  soothe  the  irritability  and 
diminish  the  tension  of  the  eye.  But  if  the  posterior  synechise  are 
of  recent  oriffiu,  and  not  very  broad  and  firm,  but  narrow  and 
tongue-like,  the  long-continned  use  of  atropine  succeeds  in  tearing 
them  through.  It  is  often  found,  however,  that  when  this  remedy 
is  employed  for  a  considerable  length  of  time,  it  increases,  instead 
of  allaying,  the  irritability  of  the  eye,  and  may  even  induce  con- 
junctivitis or  acute  granulations.  The  latter  are,  however,  less 
frequently  met  with,  than  a  vascular  condition  of  the  lids,  accom- 
panied by  swelling  of  the  conjunctiva  and  great  irritation  of  the 
eye.  In  such  cases,  the  atropine  must  be  stopped  at  once,  and  a 
mild  astringent  collyrium  substituted  for  it.  The  strength  and 
nature  of  the  latter  must  vAry  with  the  degree  of  conjunctivitis. 
A  solution  of  gr.  j  of  alum,  zinc,  or  nitrat^j  of  silver  to  the  ounce 
of  water  will  be  found  the  best.  In  vesicular  granulations  a  col- 
lyrium of  from  vj  to  x  grains  of  borax  to  1  ounce  of  water  proves 
of  much  service.  The  irritability  of  the  eye  may  also  be  allayed 
and  the  dilatation  of  the  pupil  tolerably  maintained  by  the  use  of 
a  collyrium  of  belladonna  (Ext.  bellad.  Jss,  Aq.  dest.  Sj),  which  is 
to  be  applied  frequently  in  the  course  of  the  day.  It  is  sometimes 
found  that  posterior  synechi®,  which  resist  the  action  of  atropine, 
soon  tear  tnrough  upon  the  application  of  Calabar  bean.  Hence 
this  remedy  may  be  tried  alternately  with  the  atropine. 

The  use  of  atropine  is  to  be  continued  even  for  some  weeks  after 
the  subsidence  of  the  iritis,  so  that  the  wide  dilatation  of  the  pupil 
may  be  maintained  and  the  iris  be  kept  in  a  state  of  rest.  It  has 
been  urged  by  some,  that  the  long-continued  use  of  a  strong  solu- 
tion of  atropine  is  apt  to  produce  a  permanent  dilatation  of  the 
pupil  from  paralysis  of  the  sphincter  pupillse.  But  this  is  a  most 
rare  and  exceptional  occurrence,  and  if  any  tendency  to  dilatation 
shoold  remain,  it  may  be  easily  overcome  by  the  occasional  use  of 
the  Calabar  bean,  which  excites  the  action  of  this  muscle.  Although 
I  am  in  the  habit  of  using  atropine  most  extensively  in  the  treat- 
ment of  iritis  and  other  affections  of  the  eye,  I  have  never  met  with 
a  case  in  which  this  condition  of  permanent  dilatation  was  pro- 
12 
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duced,  nor  have  I  ever  observed  a  case  of  poisoning  from  the  excea- 
Bive  use  of  atropine.  Such  aiBes  do,  however,  sometimes  occur,  and 
are  evidently  jirodueed  l>j  the  passage  of  the  atropine  through  the 
laclirynial  piincta  to  the  throat.  The  principal  symptoms  of 
|>oisoning  hy  atropine  are:  great  increase  in  the  frequency  of  the 
jiulse,  dryness  of  the  throat,  dysphagia,  great  irritabitity  of  the 
bladder  and  genital  organs,  impairment  nf  memory,  hallueiuations, 
and  exciting  dreams.  The  pupils  of  the  eyes  are  very  widely 
dilated.  Generally,  these  symptoms  are  only  moderate  in  chamcter 
when  the  poisoning  has  occurred  in  the  Tuode  above  described,  but 
their  severity  is  very  great  if  tiie  atroi)ine  lias  been  swallowed  by 
mistake,  and  a  considerable  dose  has  thus  lieen  taken.  The  best 
and  most  rapid  antidote  is  the  subeutaiicous  injection  of  morphia' 
(gr.  i  or  I  of  a  grain),  to  be  repeated,  if  neccjssary — even  several 
times — at  intervals  of  a  few  hour-s.  The  effect  of  the  remedy  is 
very  marked  and  rajad;  within  a  few  minntes  the  violence  of  the 
symi^toms  has  greatly  subsided,  and  the  patient  is  calm  and  quiet. 
To  avoid  the  danger  of  poisoning,  when  strong  colly ria  of  atropine 
are  used  with  great  frequency,  \  on  Oraefe  reeoiDmends  the  patient 
to  close  the  eye  directly  after  the  application,  and  subeeqnently  on 
reopening  the  eye  to  wash  it  w*ell.  He  also  sometimes  employs  a 
Bubcutaneous  injection  of  morphia  at  night,  in  order  to  prevent  all 
risk.  Liebreich*  has  devised  a  smal!  instrument,  like  a  serre-fine, 
which  is  attaclied  to  the  lower  ]>iinctum,and  this  produces  a  slight 
ectropium  of  this  part  of  the  lid,  thus  preventing  the  entrance  of 
the  atropine  into  the  punctum. 

I  have  already  stated  that  we  occasionally  meet  with  persons 
whose  eyes  show  an  extraordinary  antijiathy  to  the  nse  of  atropine, 
and  in  whom  even  a  drop  of  a  very  weak  solution  suffices  to  pro- 
duce great  irritation  of  the  eye,  and  perhaps  severe  erysipelas  of 
the  lids  and  face*  In  such  cases  it  should  be  stopj>cd  at  once.  My 
friend  Dr.  Seeley  of  Cincinnati  has  informed  me  tliat  lie  has  found 
in  such  idiosyncrasies  much  benefit  from  combining  the  atropine 
with  a  weak  solution  of  sul|>hate  of  ziuc. 

The  severe  ciliary  neuralgia  whicli  so  often  accompanies  iritis  is 
most  relieved  by  the  application  of  leeclies  to  the  tem]>le,  and  tlie 
use  of  liot  poppy  or  lamlanum  fomentations.  Tlie  leeches  should 
be  applied  towards  evening,  so  that  the  nocturnal  exacerbations 
may  be  relieved.  Free  after-bleeding  is  to  be  encouraged  by  the 
use  of  hot  fomentations  or  tx)nltices.  The  noctuiiial  pain  and  rest- 
lessness of  the  patient  are  also  much  alleviated  by  the  use  of  opium, 
and  this  remed^^  should  never  be  omitted  in  such  cases,  as  it  is  of 
much  consequence  that  the  patient  should  enjoy  a  good  night's 
rest.  I  myself  often  employ  the  subcutaneous  injection  of  morphia 
for  this  purpose, 

A  blister  may  be  applied  behind  the  ear,  and  kept  open  for  a  few 

»  Vide  Dr,  Bell,  Edio.  Mod.  Chir.  8odoty,  1867»  and  Von  Graefe's  Article, 
"A.  r  O./'  ix.  3,  70  ;  also  a  very  iutcrcsling  ciise  of  severe  Poisoning  by  Atropine, 
reported  hv  Dr  Schuiid,  '*  Kl.  MonttUbL,"  18G4,  p.  158. 

'  -Kl  MotittUUl/*  1864.     411. 
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days,  and  the  compound  belladonna  ointment  should  be  rubbed  into 
the  forehead. 

If  there  is  a  considerable  tendency  to  exudation  of  lymph  or  pus 
at  the  edge  of  the  pupil,  so  that  atropine  does  not  act  on  tne  latter, 
into  the  anterior  chamber,  on  the  surface  of  the  iris  or  into  its 
structure,  the  patient  should  be  got  rapidly  under  the  influence  of 
mercury.  One  grain  of  calomel  m  combination  with  one-fourth  or 
one-fifth  of  a  grain  of  opium  should  be  given  every  two  or  three 
hours,  until  salivation  is  produced,  which  will  generally  occur  in 
from  30  to  40  hours ;  even  when  this  is  produced,  a  slight  degree 
of  tenderness  of  the  gums  should  be  maintained.  I^  however, 
greatly  prefer  the  treatment  by  inunction,  as  the  digestive  powers 
are  thus  not  impaired,  and  the  constitutional  eftects  of  the  drug  are, 
moreover,  more  rapidly  and  surely  obtained.  Indeed  I  have  met 
with  instances  in  which  mercury  had  been  given  by  the  mouth  for 
some  time  without  producing  any  constitutional  ettect,  and  where 
this  rapidly  supervened  upon  inunction.  Half  a  drachm  or  a 
drachm  of  the  strong  mercurial  ointment  should  be  rubbed  into  the 
inside  of  the  arms  and  thighs  two  or  three  times  daily,  until  the 
month  becomes  slightly  aftected,  the  gums  showing  an  indication 
of  the  bluish  line ;  when  it  is  to  be  applied  once  daily  in  much 
smaller  quantity.  In  order  to  prevent  the  staining  of  the  skin,  the 
ointment  may  also  be  rubbed  into  the  bottom  of  the  feet,  but  here 
it  is  absorbed  with  less  rapidity  on  account  of  the  greater  thickness 
of  the  skin.  Mr.  Pridgin  Teale^  recommends  that  the  mercurial 
ointment  should  be  smeared  on  a  broad  piece  of  flannel  which  is  to 
be  wrapped  round  each  arm  of  the  patient,  who  should  remain  in 
bed ;  a  small  quantity  of  fresh  ointment  being  added  every  night. 
In  syphilitic  iritis,  with  well-marked  buttons,  the  use  of  mercury 
should  never  be  omitted,  and  I  have  also  found  much  benefit  in 
Boch  cases  from  the  constant  use  of  hot  water  compresses,  continued 
without  intermission  night  and  day  for  several  days.  I  first  saw 
this  mode  of  treatment  employed  two  years  ago,  by  Dr.  Wecker, 
and  soon  afterwards  had  the  opportunity  of  trying  it  in  a  case  of 
syphilitic  iritis  with  numerous  condylomata  of  considerable  size, 
which  had  to  a  great  extent  resisted  the  action  of  mercury.  I 
ordered  hot  water  compresses  to  be  applied  to  the  eye  of  as  high  a 
temperature  as  the  patient  could  bear,  and  these  were  changed  every 
few  minutes,  and  continued  for  a  great  part  of  the  day  and  night.. 
Within  the  course  of  two  days  the  condylomata  had  diminished 
considerably  in  size,  and  within  four  or  five  days  they  had  almost 
entirely  disappeared.  In  another  instance,  the  effect  of  the  com* 
preesee  was  equally  favorable.  Of  course  it  is  only  in  exceptional 
cases  that  this  mode  of  treatment  can  be  employed,  for  it  require* 
the  constant  and  undivided  attention  of  a  nurse;  moreover,  few 
patients  will  submit  to  the  trouble  and  inconvenience.  This 
remedy  also  greatly  liastens  the  absorption  of  hypopyon. 

■  Vide  Mr.  Teale's  interesting  paper  **  On  tlie  Helative  Value  of  Atropine  and 
of  Mercary  in  the  Treatment  of  Acute  Iritis.'*    ''R.  L.  O.  H.  Reports/'  Y.  156. 
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Formerly  it  was  very  much  the  custom  to  place  all  eases  of  iritis 
under  the  iiifiuence  of  inereurj,  quite  irrespective  of  the  fact  whether 
the  neeeBsity  for  its  use  really  existed  or  not.  Now,  however,  a 
more  rational  mode  of  treatrnent  obtains,  and  mercury  is  only  ue€*d 
in  those  ca^os  in  winch  there  is  rnueh  effusion  of  lymph.  In  specific 
eases,  the  iodide  and  bromide  of  i>otaRsium,  to«:ether  with  the  de- 
coction of  bark,  should  be  administered  after  the  use  of  mercury. 
"Whilst  the  latter  remedy  is  being  employed^  it  is  also  wise  to  main- 
tain the  patient's  strencfth  by  the  use  of  tonics,  more  especially 
preparations  of  steel  and  quinine. 

In  the  rheumatic  form  of  iritis,  benefit  is  often  esi>erienced  from 
the  use  of  oil  of  turpentine  internally,  as  was  first  recommended 
by  Dr.  Canuichaeh  Although  I  have  often  employed  it  with  ad- 
vantage,  I  have  frequently  been  obliged  to  give  up  its  use  on 
account  of  the  derangement  of  the  stomach  which  it  produces.  It 
should  be  given  in  doses  of  from  lialf  a  drachm  to  ouq  drachm  two 
or  three  times  daily,  made  into  an  emulsion,  to  wdiieh  a  little  car- 
bonate of  soda  is  added  to  prevent  the  derangement  of  the  digestive 
organs.  Mr.  Pridgiu  Tealc  uses  this  remedy  very  extensively  in 
corneo-iritis,  as  well  as  in  low  forms  of  iritis  or  corneitis,  and 
speaks  most  strongly  in  ita  favor. 

If  the  aqueous  liumor  is  very  cloudy,  or  a  considerable  hypopyon 
18  formed,  paracentesis  should  be  performed  and,  if  necessary,  re- 
fieated  several  times.  Tlie  same  should  be  done  if  the  pain  is  very 
inn'ere  and  does  not  yield  to  the  usual  remedies.  The  broad  needle 
should  he  very  slowly  i-emoved  from  the  anterior  chamber,  so  that 
the  escape  of  the  aqueous  humor  may  not  be  very  sudden,  otherwise 
tliere  may  occur  great  hypcrmmia  ex  tncuo  of  the  inner  tunica  of  the 
eye.  In  order  to  fiicilitate  the  escape  of  the  stringy  portion  of 
lymph,  the  needle  should  be  slightly  tilted  sideways,  so  as  to  cause 
the  section  to  gape,  or  the  same  may  be  done  with  a  small  curette 
or  probe, 

But  if  the  iritis  is  very  intense  and  obstinate,  resisting  all  our 
remedies,  and  more  esjiecially  if  the  sitrht  Is  much  impaired,  if  tlie 
Fvnecbia*  are  numerous  and  firm,  or  tliere  is  complete  exclusion  of 
tlie  pupil,  and  if  the  intra-ocular  tension  is  markedly  increased,  a 
lurge  iriib  ctomy  should  be  made  at  once,  I  have  often  seen  this 
jiroduce  the  most  striking  benefit,  and  it  must  be  remembered  that 
if  the  adhesions  between  the  pupil  and  capsule  are  at  all  conside- 
rable and  broad,  or  there  is  occlusion  of  the  pupil  from  dej^osit  of 
lymph  wnthin  its  area,  an  iridectomy  will  subsequently  be  neces- 
titiry,  and  the  condition  of  the  eye  will  in  all  probability  be  much 
worse  when  the  inflammation  has  run  its  course ;  and  hence  the 
result  of  an  iridectomy  be  far  less  favorable  than  if  it  had  been 
made  at  an  earlier  period,  before  the  changes  of  structure  had 
attained  any  considerable  degree.  Moreover,  the  iridectomy  geno- 
rtilly  acts  as  the  best  antiphlogistic,  the  inflammation,  which  had 
before  resisteil  all  our  remedial  measures,  rapidly  subsiding  after 
the  operation. 

In  iritis  serosa  much  benefit  is  often  experienced  from  exciting 
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the  free  action  of  the  skin  and  kidneys  by  diaphoretic  and  diuretic 
remedies.  Atropine  should  also  be  applied,  as  well  as  a  suppu- 
rating blister  behind  the  ear ;  but  it  must  be  confessed  that  local 
remedies  often  prove  of  little  avail.  The  state  of  the  intra-ocular 
tension,  of  the  sight,  and  of  the  field  of  vision  must  be  narrowly 
watched,  and  if  symptoms  of  glaucoma  supervene,  no  time  should 
be  lost  in  making  a  large  iridectomy. 

The  treatment  of  traumatic  iritis  must  vary  according  to  the 
natare  of  the  injury.  If  a  foreign  body  has  become  implanted  in 
the  iris,  it  must  be  carefully  extracted,  with  or  without  the  ex- 
cision of  the  corresponding  segment  of  the  iris.  If  the  lens  has 
also  been  injured  and  a  traumatic  cataract  has  been  formed,  linear 
extraction,  perhaps  combined  with  iridectomy,  should  be  at  once 
performed  if  the  lens  becomes  much  swollen,  sets  up  great  irrita- 
tion, or  the  intra-ocular  tension  is  increased.  If  a  portion  of  the 
iris  prolapses  through  a  small  wound  in  the  cornea,  it  should  be 
pricked,  so  that  the  aqueous  humor  may  flow  off,  and  the  collapsed 
protruding  portion  of  iris  should  then  be  excised,  and  a  firm  com- 
press applied.  After  an  injury  to  the  iris,  the  inflammation  should 
be  combated,  according  to  circumstances,  by  cold  or  hot  compresses, 
leeches,  and  atropine ;  and,  if  necessary,  rapid  salivation  should  be 
induced. 

In  order  to  prevent,  if  possible,  the  recurrence  of  the  inflamma- 
tion, more  especially  in  cases  of  chronic  iritis,  the  patients  should 
be  warned  against  undue  exposure  to  cold  winds,  draughts,  bright 
light,  etc.,  and  should  be  ordered  to  wear  the  blue  eye  protectors. 
Ju>r  should  they  be  permitted  to  strain  their  eyes  with  tine  needle 
work  or  very  small  print,  particularly  by  artificial  light.  Their 
diet  must  also  be  carefully  regulated,  and  any  over-indulg^ence  in 
wine  or  alcohol  strictly  forbidden.  Inattention  to  these  aitferent 
points  frequently  causes  the  recurrence  of  the  inflammation. 

3.— FUNCTIONAL  DISTURBANCES  OF  THE  IRIS. 

(1.)  Mydriasis. 

Although  the  dilatation  of  the  pupil  is  generally  considerable, 
it  is  not  so  extreme  as  that  produced  by  a  strong  solution  of  atro- 
pine, where  the  iris  is  contracted  to  a  very  narrow,  hardly  per- 
ceptible rim.  The  dilatation  of  the  pupil  may  be  uniform  and 
regular,  so  that  the  pupil  retains  its  circular  form,  or  it  may  be 
partial  and  irregular,  the  pupil  thus  acquiring  a  somewhat  ovoid 
shape.  The  pupil  besides  being  dilated,  is  more  or  less  immoveable, 
acting  but  slightly,  or  not  at  all,  upon  the  influence  of  light,  the 
effort  of  accommodation,  or  the  convergence  of  the  visual  lines. 
The  sight  is  also  somewhat  affected,  which  is  due  in  part  to  the 
bright  glare  which  is  experienced  on  account  of  the  wideness  of 
the  pupil,  and  also  in  part  to  the  circles  of  diffusion  formed  upon 
the  retina.  If  the  impairment  of  sight  be  simply  due  to  the 
mydriasis,  it  will  be  remedied  if  the  patient  looks  through  a  small 
circular  opening  in  a  card,  or  through  the  stenopaic  apparatus,  for 
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then  the  gkre  will  be  dimidishod,  and  tVio  fommtion  of  circles  of 
diftuaion  prevented*  But  very  frequently  paniljsis  of  the  ciliary 
muscle  coexists  with  the  dilatation  of  the  pujiil,  and  the  irnpair- 
niont  of  vision  is  cliiefly  due  to  the  loss  of  accommodation.  The 
features  which  distinguish  the  syinptom^i  due  to  loss  of  accommo- 
dation from  those  winch  are  simply  cauaetl  by  mydriasis,  are 
frequently  overlooked  by  medical  men,  and  tlius  much  confusion 
is  often  [iroduccd  in  the  narration  of  cases.  Nor  is  it  of  unfrequent 
occurrence  that  tlie  symptoms  of  amblyopia,  produced  by  paralysis 
of  accommodation,  are  refen^ed  to  some  serious  intni-ocular  or 
cerebral  lesion.  There  is  not,  however,  a  necessary  relation 
between  the  des^ree  of  dilatation  of  the  pupil  and  the  paralysis  of 
the  ciliary  muscle,  for  the  pupil  may  be  widely  dilated  and  the 
ciliary  muscle  but  slightly,  if  at  all,  atiected;  the  converse  is, 
however,  of  less  frecjuent  occurrence. 

AVlien  tlie  pupil  is  widely  dilated,  it  no  longer  presents  its  usual 
brilliantly  black  appearance,  but  assumes  a  somewhat  grayish  tint, 
whicli  is  due  to  the  greater  amount  of  light  reflected  from  the 
lens  and  the  fundus  of  the  eye. 

Mydriasis  is  generally  monocular,  unless  it  is  due  to  some  cere- 
bml  cause,  or  to  a  deep-seated  intra-ocular  lesion  atfecting  both 
eyes*  Monocular  mydriasis  often  produces  considerable  diaturb- 
ance  of  sight,  on  account  of  the  ditlerence  in  the  brightness  of 
the  two  retinal  images,  and  the  presence  of  circles  of  ditiusiou. 
For  the  purpose  of  accurately  measurin^the  size  of  tlic  pupil,  Mr, 
Zachariah  Laurence's  "  Pupillometer'^  L^ig.  57],  will  be  found  very 
useful. 

["The  pupillometer  consists  essentially  of  two  parts:  1,  a  pair 
of  indices  or  'eights;'  and  2,  a  graduated  scale*     The  sights  are 

Ibrmed    hy    two    vertical,    knife 
Fig.  57.  edged,  brass  bars  (indices);   the 

one  (nr)  fixed;  the  second  (/) 
movable  by  means  of  a  screw  (5), 
the  liead  of  which  {h)  is  furnished 
with  several  small  projecting 
spokes,  by  which  the  screw  may 
be  turned  with  great  delicacy  by 
the  tip  of  the  finger.  The  hori- 
zontal plate  (;>),  the  scale  to 
which  these  indices  are  attached, 
is  of  white  metal,  and  is  gradu- 
ated into  whole,  half,  and  quarter 
lines.  The  scale  is  graduated  on 
both  sides,  bo  that,  by  simply 
reversing  the  instrument,  the 
pupil  of  each  eye  may  be  succes- 
sively measured.  The  applica- 
tion of  the  pupillometer  is  ol>- 
vious,  from  the  annexed  figure. 
The  edge  of  the  fixed  index  (m) 
is  held  in  a  liue  with  the  inner 
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edge  of  the  pupil,  and  then  the  moveable  one  (/)  is  gradually 
screwed  up  till  its  edge  corresponds  exactly  with  the  outer  edge  of 
the  pupil.  The  interval  between  the  two  indices  represents  the 
diameter  of  the  pupil."*] 

Causes. — Before  entering  upon  the  different  causes  which  may 
produce  mydriasis,  it  will  be  well  briefly  to  consider  the  action  of 
certain  substances  upon  the  condition  of  the  pupil,  either  in  in- 
creasing or  in  diminishing  its  size.  Certain  substances,  more 
especially  belladonna,  hyoscyamus,  and  stramonium,  have  the 
power  of  producing  a  marked  dilatation  of  the  pupil,  and  are 
hence  termed  mydriatics.  We  shall  here,  however,  confine  our 
attention  to  the  action  of  atropine  upon  the  pupil  and  the  accom- 
modation. In  numerous  experiments  made  by  Bonders,'  it  was 
found  that  if  a  solution  of  four  grains  of  sulphate  of  atropine  to 
an  ounce  of  water  was  applied  to  the  eye,  the  pupil  began  to 
dilate  within  fifteen  minutes,  arriving  at  the  maximum  degree  of 
dilatation  in  from  twenty  to  thirty-five  minutes,  and  finally  com- 
plete immobility  ensued.  The  jrounger  the  individual  and  the 
thinner  the  cornea,  the  more  rapid  was  the  action.  The  diminu- 
tion in  the  power  of  accommodation  commences  somewhat  later 
than  the  dilatation  of  the  pupil,  but  gradually  returns,  together 
with  the  mobility  of  the  pupil,  after  some  days.  After  the  lapse 
of  forty-two  hours  there  is  generally  a  slight  diminution  in  the 
size  of  the  pupil,  accompanied  by  some  accommodation,  which 
increases  with  tolerable  rapidity  up  to  the  fourth  day,  but  does 
not  become  perfect  till  about  the  eleventh  day.  The  weaker  the 
solution  of  atropine,  the  longer  will  it  take  to  act,  and  the  less  and 
more  transitory  will  be  its  effect.  By  employing  an  extremely 
weak  solution  (gr.  j  to  eight  or  ten  ounces  of  water),  we  may 
dilate  the  pupil  without  aflecting  the  accommodation.  That  the 
action  of  the  atropine  is  due  to  its  absorption  through  the  cornea, 
is  proved  by  the  experiments  of  Von  Graefe,^  who  withdrew  some 
of  the  aqueous  humor  from  the  eye  of  a  rabbit,  the  pupil  of  which 
was  dilated  by  atropine,  and  applying  it  to  the  eye  of  another 
rabbit,  it  was  found  to  produce  dilatation  of  the  pupil. 

The  action  of  the  atropine  appears  to  be  twofold ;  it  produces 
dilatation  of  the  pupil,  partly  by  paralyzing  the  sphincteV  pupillee, 
which  is  supplied  by  the  third  nerve,  and  partly  by  exciting  the 
radiating  fibres  of  the  iris,  which  are  supplied  by  the  sympathetic. 
The  truth  of  this  hypothesis  appears  to  me  to  be  incontrovertibly 
proved  by  RueteV  observation,  that  in  dilatation  of  the  pupil  due 
to  complete  paralysis  of  the  third  nerve,  the  application  of  atropine 
produced  still  further  dilatation.  This  is  certainly  opposed  to  the 
theory  advanced  by  some  observers,  viz.,  that  the  paralysis  of  the 
sphincter  pupillsB  permits  the  sympathetic  nerve  to  exert  an  un- 

[>  Laurence  and  Moon*8  "  Handy-Book  of  OphUialmic  Surgery,"  p.  20.] 
«  Donders  **  Anomalies  of  Refraction  and  Accommodation,"  p.  585. 
»  »*A.  f.  0.,"  I.  1,462,  note. 

«  Klin  Beitrage  z.  Pathol,  und  Physiol,  der  Augen  and  Ohren.    Braunschweig, 
1843. 
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Opposed  action  in  dUatinff  the  pupil.  Moreover,  it  is  foutid  that 
ill  mydriasis  due  to  paralysis  of  tbe  third  licrve,  the  pupil  is  not 
dilated  ad  jnaximum^  even  although  the  affection  may  liave  lasted 
Home  time ;  but  on  the  application  of  atropine  the  widest  dilatation 
at  once  ensues. 

Calabar  bean  produces  excessive  contraction  of  the  pupil,  together 
with  n  contraction  of  the  ciliary  muscle,  and  an  artificial  myopia. 
Its  action  will  be  more  fully  explained  in  the  article  upon  the 
"Affections  of  the  Accommo(hition."  I  think  there  can  be  no 
doubt  that  it  chiefly  produces  Us  effect  upon  the  pupil  by  exciting 
the  nerves  to  the  s}>hincter  pupilla?,  although  tlie  myosis  may  also 
be  in  part  due  to  the  paralysis  of  the  radiating  fibres  of  the  iris 
supplied  by  the  sympatlietic.  But  tlie  spasmodic  contraction  of 
the  ciliary  muscle  8[:>eak3  strongly  in  favor  of  the  excitation  of  the 
third  nerve. 

Idiopathic  mydriasis  is  not  unfrequently  due  to  rheumatic  origin, 
the  patient  having  been  exposed  to  cold  or  wet,  and  it  is  in  such 
eases  probably  caused  by  rheumatic  inflanimation  of  the  nerve 
sheaths.  It  is  generally  acconipmied  by  more  or  less  comjilete 
paralysis,  of  some  or  all  tlie  muscles  supplied  Yty  the  third  nerve. 
It  may  be  also  doe  to  syphilis.  I  have  met  with  a  few  instances 
in  which  a  varying  degree  of  mydriasis  app^eared  in  one  eye,  and 
in  which  all  the  ocular  muscles  were  unatFcctod  ;  the  ciliary  muscle 
also  being  either  not  at  all,  or  only  very  slightly,  affected.  In 
thcvse  cases,  the  affection  could  be  trac€*d  to  no  other  cause  than 
syphilis,  and  the  mj^driasis  had  occurred  some  time  after  the 
secondary  symptoms.  The  dilatation  of  the  jHipil  yielded  gradu* 
ally,  but  slowly,  to  the  administration  of  iodide  of  potassium,  and 
the  occasional  application  of  a  Idister  behind  the  corresixiudinof 
ear.  Mr.  De  Mcric,  in  an  interesting  paper  read  before  the  British 
Medical  Association  at  Leeds  (18*;ii),  reports  stn^eral  cases  of  syphi- 
litic mydriasis.  In  one  case,  all  the  ocular  nmscles  were  pai*alyzed, 
and  the  mydriasis  was  considerable;  there  had,  however,  been 
caries  of  the  orbit.  In  two  other  cases,  the  mydriasis  was  accom- 
panied by  ptosis,  iti  another  tlie  latter  was  absent,  but  the  dilata- 
tion of  tlie  ]»upil  very  obstinate.  In  two  cases  the  secondary 
symptoms  had  quite  vanished,  in  another  the  tertiaries  were  on  the 
wane. 

Mydriasis  may  likewise  be  caused  by  direct  injury  to,  or  com- 
pression of  the  nerves  supplying  the  constrictor  pupillse,  as,  for 
instance,  in  consequence  of  sevei^  blows  upon  the  eye,  or  of  fin 
increase  in  the  intra-ocular  tension.  In  those  cases  in  which  it  is 
caused  by  a  blow,  the  mydriasis  is  not  unfra^uently  partial,  only  a 
certain  portion  of  the  sphincter  pupillie  being  atfected. 

Mj^lriasis  may  be  also  due  to  irritation  of  the  sympathetic,  aa 
may  be  seen  in  cci*tain  spinal  diseases.  The  ephemeral  dilatation 
of  the  pupil,  which  occasionally  occure  for  a  short  time  at  diilerent 
jK'riods  of  the  day,  is  also  probably  due  to  this  cause.  Von  Graefo 
has  called  attention  to  the  interesting  and  important  fact,  that  this 

*hemeral  mydriasis  is  sometimes  a  premonitory  symptom  of  in- 
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sanity,  more  especially  of  ambitious  monomania.  The  dilatation 
met  with  in  helminthiasis  may  also  be  ascribed  to  irritation  of  the 
sympathetic. 

Dilatation  of  the  pupil  is  also  a  common  symptom  in  certain 
diseases  of  the  brain,  e.  g,^  meningitis,  hydrocephalus,  and  diseases 
of  the  cerebellum,  also  in  many  intra-ocular  diseases,  in  which  the 
sensitiveness  of  the  retina  is  much  diminished.  In  exceptional 
instances,  the  pupil  may  still  act  perfectly,  even  although  the  ejre 
is  absolutely  blind.  In  such  cases,  the  conductibility  ot  the  optic 
nerve,  and  the  reflex  action  which  it  produces  on  the  ciliary  nerves 
are  unimpaired,  but  the  image  is  not  perceived  by  the  brain. 

Treatment — In  the  rheumatic  form  of  mydriasis  a  blister  should 
be  applied  behind  the  ear,  and  iodide  of  potassium,  or  a  preparation 
of  guaiacum,  should  be  administered  internally.  I  have,  however, 
often  found  a  far  more  marked  and  rapid  effect  to  repult  upon  the 
paralysis  of  the  accommodation  from  the  application  of  the  blister, 
than  upon  the  mydriasis.  If  the  dilatation  of  the  pupil  does  not 
yield  to  these  remedies,  but  shows  a  tendency  to  become  chronic, 
tincture  of  opium  should  be  dropped  into  the  eye,  electricity  should 
be  applied,  and  the  use  of  Calabar  bean  may  be  tried.  The  latter 
remedy  should  not,  however,  be  applied  of  too  great  a  strength,  or  too 
frequently,  otherwise  it  will  produce  too  much  fatigue  of  the  sphinc- 
ter pupillce,  instead  of  simply  moderately  stimulatmg  it.  Frequent 
and  firm  closure  of  the  eyelids,  convergence  of  the  visual  lines,  and 
repeated  exercise  in  reading,  etc.,  are  also  of  advantage  in  stimu- 
lating the  contraction  of  the  pupil. 

In  very  rare  instances,  the  faculty  exists  of  voluntarily  dilating 
the  pupil.  Seitz*  mentions  a  case  of  a  young  student,  who  was  able 
voluntarily  to  produce  a  dilatation  of  about  three  millimetres  by 
taking  a  deep  inspiration,  and  then  holding  his  breath,  at  the  same 
time  making  a  strong  effort,  during  which  the  muscles  of  the  neck 
and  back  became  very  tense.  The  experiment  succeeded  best  when 
he  regarded  an  object  lying  but  a  short  distance  from  the  eye. 

(2.)  Mtosis. 

Idiopathic  myosis  is  of  rare  occurrence.  The  pupil  is  in  such 
cases  often  extremely  contracted,  perhaps  to  the  size  of  a  pin's 
head,  or  even  less,  and  acts  but  very  slightly  on  the  stimulus  of 
light.  Even  strong  solutions  of  atropine  produce  but  a  very 
moderate  degree  of  dilatation.  On  account  of  the  extreme  minute- 
ness of  the  pupil,  but  little  light  is  admitted  into  the  eye ;  the 
retinal  images  are  consequently  but  slightly  illuminated,  and  the 
vision  on  this  account  more  or  less  impaired.  Tlie  small  size  of 
the  pupil  also  causes  a  considerable  contraction  of  the  peripheral 
part  of  the  field  of  vision. 

Myosis  may  be  caused  by  a  spastic  affection  of  the  sphincter 
pupillee,  or  by  a  paralyis  of  the  radiating  fibres  of  the  ins.     The 

»  *»  Au^nhellkunde,**  p.  315. 
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^irritation  of  the  branch  of  the  third  nerve,  which  supplied  the 
phincter  ptipilljE,  may  be  due  to  some  central  cause,  or  to  reflex 
etion  from  the  fifth  nerve.     It  may  also  be  produced  by  too  great 

md  long-continued  a  w^  of  the  eyes  at  very  minute  object*^  such 

U  watcli-making,  engraving,  etc. ;  in  coni^qnence  of  which,  the 
iBphincler  pupillie  in  time  acquires  a  preponderating  power  over 
|the  <lilatator.    The  myosis  due  to  paralysis  of  the  dilatator  pupill« 

i*5  met  with  in  those  spinal  legion*?  in  which  the  sympathetic  nerve 
Bs  atlected,  80  that  its  influence  upon  the  radial  fibre?*  of  the  iris  is 
nmpaired.     Dr.  Aro^yll  Robertson  reports'  a  very  interesting  case 

of  spinal  affection,  in  which  there  was  marked  myosis  in  both  eyes, 

tthe  pupils  being  about  the  size  of  a  pin's  point.     Even  a  strong 
Bolution  of  atropine  had  but  an  imperfect  and  transient  effect,  but 
Calabar  bean  contracted  the  pupil  still  more,  to  aliout  J  of  a  line.^ 
A  tumor*  or  aneurismal  Bwelling^  pressing  upon  the  cervical  por- 
tion of  the  sympathetic  may  also  produce  myosia. 

(In  the  peculiar  condition  termed  luppus  there  is  a  chronic  spasm 
of  the  iris,  producing  rapid  contractions  and  dilatations  of  the 
pupil,  whicli  follow  each  other  in  quick  succession  and  are  in- 
dependent of  tlie  influence  of  light.  It  is  generally  allied  with 
liysitagmus. 
The  treatment  of  myosis  must  of  course  vary  with  the  canse, 
wliich  is  often  situated  at  a  din-tance  from  the  eye.  Periodic  in- 
Btillations  of  atropine  should  be  tried,  although  they  general!/ 
have  but  a  slight  and  only  temporary  effect  u[>ou  the  myusis. 


4._TRKMUL0US  IRIS  (IRIDODOXESIS). 


The  most  frequent  cause  of  this  condition  is  absence  of  the  lene, 
or  its  partial  or  complete  dislocation.  In  such  case%  the  iris  will 
be  observed  distinctly  to  oscillate  and  tremble  when  the  eye  is 
moved  in  different  directiong.  In  cai^es  of  partial  dislocation  of 
the  lens,  the  trenuilou.*?nefts  will  be  contined  to  that  portion  of  the 
•irift  which  has  lost  the  sup^port  of  the  lens. 

This  condition  may  also  be  observed  in  those  cases  of  hydroph- 
thahnoft  in  whicli  the  size  of  the  anterior  chamber  is  much  in- 
creased, and  tfie  iris  is  stretched  sideways,  thus  losing  the  support 
of  the  lens. 

It  was  formerly  supposed  that  a  fluid  condition  of  the  vitreous 

humor  produces  undulation  of  the  iris.     That  this  is,  however,  not 

the  case  in  proved  by  the  ophthalmoscope,  for  we  often  meet  with 

ii*ei*  in  wliich  a  fluid  condition  of  a  considenible  portion,  or  the 

hole,  of  the  vitreous  humor  may  be  diagnosed  from  the  wide  ex- 

ui*siori  made  i)y  the  floating  vitreous  opacities,  and  yet  the  iris 

oes  not  show  the  least  tendency  tp  tremulousness. 

'  *  r  -  ^    T-h  Ueil  Journal,:'  Feb.  1S«9. 
•  1.  **A.  r  O/*  I  1,  319. 

•*  MoDtUl^  Joamal  of  Metlicine,**  1855  \ 
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5.— WOUNDS  OF  THE  IRIS,  ETC. 

Functured  or  incised  wounds  of  the  iris  are  not  generally  followed 
bj  miv\\  serious  consequences  as  might  have  been  siipjx)sed,  as  long 
iw  the  lens  has  escaped  injury.  That  the  iris  ia  not  very  impatient 
of  such  wounds  is  sufficiently  proved  by  tlie  operation  of  iridectomy, 
or  the  accidental  incision  of  the  iris  in  the  performance  of  extraction 
of  cataract,  or  again^  the  puncture  of  the  iria  which  may  occur 
during  the  needle  operation  for  the  solution  of  catamct,  or  the 
division  of  remains  of  opaque  cnpHule.  Such  operations  are,  as  a 
rule,  not  followed  by  iritis.  Wounds  which  have  torn  and  dracrged 
the  iris,  are  more  dangerous  than  tho^e  which  have  simply  pro- 
duced a  clean  cut. 

Blows  upon  the  eye  from  a  blunt  foreign  body,  such  as  a  piece 
of  wood,  a  cork  from  a  ging^r-heer  or  soda-water  bottle,  etc.,  may 
cihuse  a  rupture  of  the  continuity  of  the  iris  [Fig.  58],  but  more 


[Fig.  58. 


Fig.  59. 
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frequently  Btill,  a  rupture  at  its  great  circumference,  tearing  it 
away  from  its  ciliary  attachment,  and  thus  producing  a  more  or 
leoa  extensive  coredialysis.  [Fig,  59.]  Tliis  is  the  more  likely  to 
occur  if  the  edge  of  the  pupil  is  tied  down  by  adhesions  to  the 

^capsule.  These  secondary  pupils  may  be  readily  recognized  with 
the  oblique  illumination,  and  still  more  easily  with  the  ophthalmo- 
acope^  for  the  red  reflex  from  the  fundus  oculi  will  appear  likewise 
through  this  pui>5h  Such  accidents,  as  well  as  the  incised  wounds 
of  tlie  iris,  are  generally  accompanied  by  more  or  less  effusion  of 
blood  into  the  anterior  chamber. 

Mr.  Lawson*  narrates  an  extraordinary  case  of  "laceration  of  the 

,  irifl,  without  injury  to  any  of  the  external  coats  of  the  eye,  from 
the  sulash  of  a  bullet,  after  it  had  hit  the  target,  striking  the  eye,** 
whlcti  was  under  the  care  of  Mr  Critchett.  The  external  coats 
of  f'  were  quite  uninjured,  and  the  outer  part  of  the  cornea 

on!  ted  a  slight  uneven ness  of  its  epithelial  surface,  witliout, 

ho%vever,  showing  any  opacity  or  aiiy  mark  indicating  the  point 
which  received  the  blow*  "  On  looking,  however,  within  the  eye, 
two  distinct  pupils  are  at  once  seen,  the  one  immediately  above 

»  **  Injuries  of  the  Eje,  Orbit,  etc.,''  p.  13a. 
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^vHT  ^  «c«raTei  from  the  upper  one  by  a  bridge 
u'e^r  7»t:iir  5>  K>iindeJ  by  a  border  of  iris,  so  that 
i;  is  distinct  from,  and  does  not  en- 
cxvMich  on  the  ciliary  attachment 
of  the  iris.  [Fig.  60.]  The  mar- 
sTins  of  the  new  pupil  when  care- 
xullv  examined  are  found  to  be 
sligKtly  lacerated  and  irregular." 

[Dr.  Chisolm*  has  recorded  a  re- 
markable case  of  complete  removal 
of  the  iris  by  the  finger-nail  of  an 
antagonist.    Whilst  under  excite- 
ment his  patient  suffered  no  pain, 
and  was  not  aware,  at  the  time,  that 
*.cr:  txiMti^-   T^  next  day  he  discovered  the  change  of 
"I   , . ,  rtul  ikCA.'wi  *  sihred  of  membrane  protruding  from 
.    :.-!    i>/ui:  /c  :i!e  eyeball.    After  one  or  two  days  this 
*i!^    »ivn>^  Vftfcviii^  a  white  scar  over  the  sight.    No 
:.  ^   c»;.!vu  V/i.Vwwl  the  iujury,  and  so  little  inconvenience 
■^^^^  -jj^  j^.  siixl  not  think  it  necessary  to  seek  pro- 
^^  v^.  wr  &i  i^  Iv^^  *^  ^^"y's  work.] 
*,  >.ivTs  .»c  :irf  *6UAller  circle  of  the  iris,  accompanied  by 
.'^  i:v  .Hiw^.^  safcve  been  narrated  by  Mr.  White  Cooj:)er. 
^ '  !c^^*^r^  *^ti  a  ease  in  which  the  sphincter  pupillee 
"tl^   sviu  jTvxsent  blow  upon  the  eye,  without  any  con- 
;,.:*.  !vu  X  we  pupil.   . 

w.^:ifc-  jtffri  t*?^*  vvndition  is  that  of  retraction  or  depres- 

V  ■  .:    c  :ic  ir:*%  which  is  sometimes  produced  by  blows 

•>i^.  :xv?\>n  of  the  iris  which  is  aei)res3ed,  is  folded 

>*t.     v^  t;.e  inner  pupillary  circle  disappears  at  the 

^  ',xvi;ni  vveurs;  the  {xjriplieral  portion  of  the  iris 

»^    NAv-.ai  *unk  back  out  of  sight,  so  that  the  eye  at 

\:^-^  .>  :1s?"  dipix^rance  as  if  an  iridectomy  had  been 

■.    -^  oiliAry  attachment.     On  examining  the  eye 

^"    V     .u:ti;tt*tiou  or  with  the  ophthalmoscope,  wo  can- 

\nx\n-  a  twee  of  the  ciliary  processes,  as  would  be  the 

x^  v.;  >vv«^  i\^nioved.2 

,    >    x^  \*«*  h**  generally  been  found  partially  dislo- 

x,.«:si\e^l  in  size. 

K   :^* aril'*  to  the  iris  must  be  directed  to  diminish- 

^^^  svmptoms  which  may  8ui)ervene.     Atropine 

.^».kA  at^HH*^"^^  ^'^^^  ^'^®  ^y^»  leeches  should,  if  neces- 

v>l   o  ^iW  leiuple,  and,  for  the  first  few  houi-s  after  the 

^^..k'<x««^  will  attbrd  great  relief  and  assist  in  check- 

V'  ■ud*ittUiation.     If  there  is  any  {prolapse  of  the 

i^  ^v^tK'Al  wv>uud,  or  if  the  lens  has  been  injured,  the 

^  ,v  HcO.  Scl./'  July,  1873,  p.  125.] 

v*»    *  v*^**of  thUlntereslinff  affection,  vide  **  Mooren's  Ophthal- 
■*  wit«w««K"  P^   ^5^»  ^^^  Wecker's   **Trait6  des  Maladies  des 
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treatment  laid  down  in  the  articles  upon  "  Wounds  of  the  Cornea" 
and  "  Traumatic  Cataract"  must  be  pursued. 

Small  foreign  bodies,  such  as  splinters  of  steel  or  glass,  portions 
of  ^nn-cap,  etc.,  may  become  lodged  in  the  iris,  or  may  injure  it  in 
their  passage  to  the  back  of  the  eye.  The  presence  of  even  a  minute 
foreign  body  in  the  tissue  of  the  iris  is  a  source  of  constant  irrita- 
tion, and  consequently  soon  sets  up  more  or  less  severe  inflamma- 
tory complications,  giving  rise  to  corneo-iritis,  or  perhaps  suppura- 
tive irido-choroiditis.  It  is,  therefore,  most  advisable  to  extract  a 
foreign  body  in  the  iris  as  soon  as  possible.  The  best  mode  of  doing 
this  18  by  an  iridectomy,  the  segment  of  iris  in  which  the  foreign 
body  is  lodged  being  excised. 


e.—TUMORS  OP  THE  IRIS,  ETC. 
• 

Cysts  of  the  iris  are  comparatively  a  rare  affection,  and  are  almost 
always  the  result  of  some  injury  to  the  iris.  Thus  they  have  been 
met  with  after  the  lodgment  of  foreign  bodies  in  the  iris,  penetrat- 
ing or  incised  wounds  of  the  latter,  blows  upon  the  eye,  or  even 
after  operations  for  cataract,  such  as  the  operation  of  division  or 
the  common  flap  extraction.  Sometimes  it  is  diflicult  to  discover 
the  exact  cause,  or  to  ascertain  with  certainty  that  any  accident 
has  ever  occurred  to  the  eye.  In  such  cases,  a  very  careful  exami- 
nation may,  however,  sometimes  lead  us  to 
detect  a  slight  opacity  of  the  cornea,  the  re-  [Fig.  61. 

mains  of  a  former  perforation. 

The  cysts  generally  appear  in  the  form 
of  small  transparent  vesicles,  situated  on 
the  surface  of  the  iris,  from  which  they  may 
spring  from  a  broadish  base  [Fig.  61]  or  a 
little  pedicle.  Their  contents,  instead  of 
being  limpid  and  transparent,  may  be 
opaque,  causing  the  cyst  to  assume  the  ap-  AOer  Maokensie.j 

pearance  of  a  little  pearl.  Von  Graefe*  re- 
cords a  case  in  which  the  contents  were  sebaceous,  soft,  and  pulpy, 
and  in  this  cyst  there  were  also  found  a  number  of  short  thick  hairs. 
A  similar  case  is  described  by  Mr.  White  Cooper,*  but  in  this  the 
cyst  was  tough  and  hard,  like  cartilage,  and  was  torn  away  bit  by 
bit  with  the  canula  forceps.  The  little  growth  appeared  to  be  made 
up  of  epithelial  cells,  closely  packed  together. 

The  presence  of  the  cyst  may  not  be  productive  of  any  particular 
inconvenience  or  impairment  of  the  signt,  except  inasmuch  as  the 
latter  may  be  interfered  with  by  the  cyst  protruding  more  or  less 
into  the  area  of  the  pupil.  But  in  other  cases,  it  sets  up  a  consider- 
able degree  of  irritation,  accompanied  by  ciliary  injection,  photopho- 
bia, lachrymation,  etc.,  or  it  may  even  give  rise  to  iritis.    In  a  case 

»  "A.  fl  O.,"  lii.  2,  412. 

«  "London  Journal  of  Medicine,"  Sept.  1862. 
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uarratetl  by  Mr*  Ilulke*  sympathetic  inflammation  of  the  other  eye 
was  set  up,  which  yielded  rnpidly  after  tlieexciflion  of  the  cyst. 

In  an  interesting  ]iiii>ep  upon  cysts  of  the  iris,  Mn  Hulke  says: 
'^An  examination  of  all  the  cases  which  I  haveheen  able  to  collect 
eliows:  I.  that  cysts,  in  relation  with  the  iris  projecting  into  the 
anterior  chamber,  originate  in  two  situations — 1,  in  the  iris;  and 
2,  in  connection  with  the  ciliary  processes*  The  flmt  lie  between 
the  uveal  and  the  muscular  stratum  of  tlie  iris,  and  are  distinguished 
by  the  presence  of  muscular  fibres  upon  their  anterior  wall ;  the 
second  lie  behind  the  iris,  and  bear  the  uvea!  as  well  as  the  muscu- 
lar strata  on  their  front*  11.  It  also  shows  that  these  cysts  are  of 
more  than  one  kind  ;  that  there  are — Indelicate  membranous  cysts, 
with  an  epithelial  lining, and  clear  limpid  contents  ;  2,  thick  walled 
cysts,  with  opaque  thicker  contents  (whether  these  are  generally  dis- 
tinct from  1  we  are  not  yet  in  a  jwsition  to  determine,  but  it  seems 
pmbahlo  that  they  are  so);  3,  solid  cystic  collections  of  epithelium, 
wens  or  dermoid  cysts  ;  4,  cysts  formed  by  deliquescence  in  myxo- 
ma ta." 

Weckei"^  believes  that  serous  cysts  are  never  developed  in  the 
iris,  but  that  they  are  the  result  of  sacculation  of  the  latter;  and 
that  the  formation  of  the  cyst  does  not  take  place  by  the  distension 
of  a  pre-existing  space  in  the  tissue  of  the  iris,  but  that  this  space 
(a  fold  or  sacculation  of  the  iris^  is  caused  either  by  injury  or  in- 
flammation, the  serous  contents  oeing  the  aqueous  humor. 

The  tissue  of  the  iris  covering  the  anterior  cyst-wall  generally 
becomes  so  stretched  atid  attenuated,  that  the  limpid  contents  of 
the  latter  are  perfectly  distinguisljable,  and  we  can  often  see  quite 
through  it  to  tlio  posterior  walk 

The  best  mode  of  treatment  is  the  excision  of  the  cyst,  together 
with  the  segment  of  the  iris  to  which  it  is  attached.  Puncturing 
or  laceration  generally  proves  unsuccessful,  as  the  cyst  very  rapidly 
i-efillft*  But  its  excision,  combined  with  iridectomy,  is  not  always 
free  from  danger,  as  was  shown  in  Von  Graefe's  case,*  where  the 
operation  was  followed  by  severe  purulent  cyclitis ;  probably  from 
A  portion  of  the  cyst  having  been  left  behind,  and  Deconiing  the 
source  of  the  inflammatory  complications. 

Ci/stic(^rci  of  the  iris  will  be  treated  of  in  the  article  upon  "The 
changes  in  the  contents  of  the  Anterior  Chamber/' 

Atrii  of  the  iris  are  almost  always  congenital,  and  present  the 
uppearance  of  small  bhack  patches  or  elevations,  which  remain  sta- 
tionary and  cause  no  irritation. 

Teleangiectasis  or  nan* us  of  the  iris  is  an  extremely  rare  affection^ 
Mooren^  describes  a  very  extraordinary  case  of  this  kind  in  which 
ti  dark  tumor,  resembling  a  blackberry  in  size  and  appe^iranee, 
was  situated  on  the  external  portion  of  the  iris,  extending  some- 
what into  the  pupil,  without,  however,  in  the  least  impairmg  the 

•  littapp  and  Moos*  **Archiv.  of  Opiithaltnologv  and  Otology/*  L  1,  p,  SO. 
i  •*  A.  i:  O./*  xii,  2,  228.  *  **  Upiillial,  Beobacbtuagon/'  183. 
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sight.  The  tumor,  whose  anterior  surface  touched  the  cornea,  was 
traversed  by  several  dilated  bloodvessels,  which  could  be  seen  to 
shine  through  from  the  rusty  brown  back  ground  of  the  growth  in 
the  form  ot  bright  red,  wavy  lines,  to  be  again  lost  in  it  after  a 
short  course.  The  ophthalmoscope  did  not  reveal  the  slightest 
change  in. the  fundus.  The  most  extraordinary  feature  of  the  case 
was  that  when  the  patient,  after  having  shaken  his  head,  stooped 
rapidly  forward,  the  whole  anterior  chamber  became  filled  with 
light-colored  blood.  The  sight  (which  was  a  few  moments  before 
perfectly  good)  was  at  once  reduced  to  a  mere  perception  of  the 
difference  Detween  light  and  dark.  When  the  patient  had  held 
his  head  still  for  a  few  seconds,  the  hemorrhage  began  at  once  to 
disappear,  the  upper  portion  of  the  iris  became  apparent,  then  the 
upper  part  of  the  pupil,  and  so  on,  until,  in  the  course  of  about  a 
minute  and  a  half,  every  trace  of  the  hemorrhage  had  vanished, 
and  the  sight  had  resumed  its  normal  standard.  Each  repetition 
of  the  experiment  produced  the  same  astonishing  phenomena,  nor 
was  Mooren  able,  in  spite  of  the  most  careful  and  minute  exami- 
nation, to  detect  the  source  of  the  hemorrhage.  The  excision  of 
the  tumor  was  proposed,  but  refused  by  the  patient.  Four  years 
later  he  again  presented  himself,  the  appearance  of  the  eye  having 
in  the  mean  time  undergone  a  considerable  change.  The  hemor- 
rhage had  entirely  disappeared  since  about  a  year,  the  tumor  had 
become  reduced  to  about  one-third  of  its  original  size,  its  color  had 
assumed  a  dirty  gray  tint,  and,  instead  of  the  dilated  vessels,  nu- 
merous isolated  black  deposits  of  pigment  were  now  apparent.  The 
intra-ocular  tension  had  increased,  and  the  sight  diminished  to  the 
spelling  with  diflSculty  letters  of  16,  and  the  field  of  vision  was 
contracted.  There  was  slight  excavation  of  the  optic  nerve.  The 
patient  again  refused  an  iridectomy.  Some  months  later,  the 
glaucomatous  changes  having  led  to  a  complete  loss  of  sight,  the 
patient  submitted  to  an  iridectomy,  on  account  of  the  very  severe 
ciliary  neuralgia  which  had  supervened.  The  little  shrunken 
tumor  was  sent  to  Dr.  Schweigger  for  examination,  who,  as  Mooren 
says,  doubtlessly  did  not  receive  it,  as  its  receipt  was  never  acknowl- 
edged by  him.  The  other  eye  was  subsequently  aftected  with  sym- 
pathetic irido-choroiditis,  which  yielded  to  an  iridectomy. 

Cancer  of  the  iris  is  almost  always  due  to  an  extension  of  the 
disease  from  the  deeper  tunics  of  the  eye ;  it  is  extremely  rare  as  a 
primary  afiection  of  the  iris,  and  is  then  generally  melanotic  in 
character.  It  appears  in  the  form  of  a  small,  dark,  yellowish-brown 
elevation  or  tuoercle  at  one  point  of  the  iris,  perhaps  somewhat 
resembling  a  little  syphilitic  button  or  condyloma.  The  tumor 
may  remain  stationary  for  a  length  of  time,  or  rapidly  increase 
more  and  more  in  size,  and  protrude  into  the  anterior  chamber  in 
the  form  of  a  dark  brown  or  blackish  mass,  which  either  perforates 
the  cornea  or  the  anterior  portion  of  the  sclerotic,  which  becomes 
staphylomatous  at  this  point,  and  gradually  yielding,  the  tumor 
sprouts  forth.  As  soon  as  the  true  nature  of  the  disease  is  recog- 
nized, no  time  should  be  lost  in  excising  the  eyeball.    This  is  much 
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wiser  than  removing  only  the  anterior  half  of  the  eye,  as  a  similar 

disease  may  exist  in  the  deeper  tunics.  Hirsehberg*  records  a  cas 
of  primary  melano-^^rcoma  of  the  iris,  in  which  the  latter  wa»^ 
alone  implicated,  the  tumor  having  been  developed  from  the  an* 
terior  portion  of  t!ie  iris,  and  the  elements  of  the  ciliary  body  being 
perfectly  unchanged.  He  moreover  points  out  witli  regard  to  the* 
diagnosis  between  the  simple  and  sarcomatous  (malignant)  tumors 
of  the  iris,  that  they  lii*3t  occur  in  children  between  the  ages  of 
1 — 12,  and  are  of  a  light  yellowish-white  color,  and  often  very 
vascular,  their  surface  being  uneven  and  somewhat  ragged  ;  whereas 
the  sarcomata  have  a  darker  color  and  a  smooth  surface. 


7— CONGENITAL  ANOMALIES  OF  THE  IRIS. 

Congenital  Irideremia^  or  absence  of  the  irisy  is  occasionally  here- 
ditary. I  have  seen  one  instance  in  which  the  iris  was  completely 
wantiiis^  in  both  eyes  of  the  father,  this  condition  being  accom- 
panied l»y  a  partial  hixation  and  opacity  of  the  crystalline  lenses  j 
antl  in  the  eon  (an  iid'ant  a  few  months  old)  there  was  total  iriile-1 
remia  in  both  eyes,  but  the  latter  appeared  otherwise  quite  normah 
Sometimes  the  iris  is  not  completely  wanting  ;  a  small  rudimentary 
portion,  of  varying  size,  being  apparent  at  the  periphery.  Absence 
of  the  iris  ia  often  accompanied  by  opacity  or  displacement  of  the 
lens,  nystagmus,  and  im|ierfect  de%'elopment  of  the  cornea,  which 
fierhaps  does  not  acquire  its  normal  size.  The  |>ower  of  accoramc 
dation  may  also  be  impaired,  but  this  is  not  due,  as  was  formerly^ 
8Up|X)sed,  to  the  absence  of  the  iris,  but  may  be  caused  Ity  an  arrest 
in  the  development  of  the  ciliary  body.  In  those  c^ses  in  which 
irideremia  is  not  accompanied  by  any  other  aflection,  the  sight  may 
he  very  good,  more  especially  if  the  glare  of  the  light  and  the 
circles  of  diflWion  upon  the  retina  are  diminished  l»y  the  use  of 
stenoimic  spectacles. 

Coloboma^  or  partial  deficiency  of  the  iris  (cleft  iris),  is  almost 
always  accompanied  by  a  cleft  in  the  ciliary  body  and  choroid.  It 
is  doe  to  an  arrest  in  the  development  of  the  iris,  and  may  vary 

very  much  in  size  and  shape*  The 
eoloboma  is  genemlly  situated  at  the 
lower,  or  lower  and  inner,  jxuiion  of  the 
iris,  and  is  irregularly  triangular  or  py- 
riforra  in  shape,  the  base  of  the  triangU 
being  turned  towards  the  pupil,  the  ajiel 
towanls  the  f^eripliery.  [Fig.  62.]  CV)lc 
bom  a  of  the  iris  generally  atiects  bot 
eyes  ;  sometimes  it  is  confined  to  one, 
generally  the  left,  and  is  often  accompa- 
nied by  other  congenital  anomalies  of 
the  eye,  such  as  cletl  of  the  eyelids,  con- 

<  "A.  r  o./'  u,  8,265, 
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Senital  cataract,  microphthalmos,  nystagmus,  cleft  palate,  etc.  The 
SBure  in  the  iris  does  not  necessarily  extend  quite  up  to  the  peri- 
phery, but  at  the  latter  point  a  margin  of  iris  may  exist,  uniting 
the  two  edges  of  the  cleft.  Moreover,  the  area  of  the  coloboma 
may  be  closed  by  a  rudimentary,  darkly  pigmented  membrane, 
which  might  cause  the  deficiency  of  the  iris  at  this  point  to  be 
altogether  overlooked  by  a  superficial  observer  (Seitz).  If  the 
fibrous  layer  of  the  iris  is  deficient  to  a  greater  extent  than  the 
uveal  layer,  the  edge  of  the  cleft  is  fringed  with  a  distinct  black 
margin.  In  simple  coloboma  iridis,  the  acuity  of  vision  is  scene- 
rally  not  at  all  affected ;  it  may  be  very  different,  however,  if  the 
affection  is  associated  with  a  consideraole  cleft  in  the  ciliary  body 
and  choroid. 

Amongst  the  other  congenital  anomalies  of  the  iris,  we  must  call 
attention  to  the  eccentric  position  of  the  pupil  {coreciopia\  and  to 
the  cases  in  which  there  exists  mQre  than  one  pupil  (polycoria).  The 
eccentric  displacement  of  the  pupil  may  sometimes  be  so  slight  that 
it  is  hardly  observable,  btit  in  other  cases  it  is  well  marked,  there 
being  only  perhaps  a  small  rim  of  iris  at  the  side  towards  which 
the  pupil  is  displaced.  Sometimes  both  eyes  are  affected,  and  then 
the  displacement  of  the  pupil  may  be  symmetrical.  I  had,  some 
time  ago,  under  my  care  at  the  Royal  London  Ophthalmic  Hospital, 
two  very  interesting  cases  of  corectopia,  occurring  in  two  sisters. 
In  each  eye  the  pupil  was  displaced,  and  the  lens  dislocated,  both 
these  conditions  being  congenital.  The  eyes  of  the  parents  were 
quite  normal. 

In  cases  of  polycoria^  a  second  pupil  ma^'^  exist  at  some  little  dis- 
tance from  the  original  one,  being  separated  from  it  by  a  more  or 
less  considerable  band  of  iris,  the  second  pupil  being,  in  fact,  a 
partial  coloboma  (annular)  of  the  iris.  In  other  cases,  several  small 
pupils  exist  near  the  normal  one,  being  separated  from  it  and  each 
other  by  narrow  trabecute  of  iris,  and  this  condition  is  evidently 
closely  allied  to  that  of  persistent  pupillary  membrane.  The  exist- 
ence of  two  or  more  pupils  does  not  generally  produce  any  impair- 
ment of  sight,  or  give  rise  to  monocular  diplopia  or  polyopia. 

Persistence  of  the  pupillary  membrane  is  a  rare  affection,  and  is 
characterized  by  the  presence  of  one  or  more  delicate  fibrillar  bands, 
springing  from  the  larger  circle  of  the  iris,  and  passing  over  the 
smaller  circle  into  the  pupil,  which  they  m^y  either  cross  to  be 
inserted  at  the  other  side  into  the  larger  circle  of  the  iris,  or  they 
may  pass  over  into  a  thin,  pigmented,  circumscribed  membrane, 
situated  in  the  area  of  the  pupil,  and  perhai)S  attached  to  the 
capsule  of  the  lens.  These  large  trabeculse  are  often  connected  to 
each  other  by  numerous  crossbars  of  delicate  fibrillae.*  Weber*  has 
described  a  very  interesting  case,  in  which  the  fibres  formed  a 
series  of  arcades.     The  fibrillfle  were  very  thin  and  delicate,  and 

»  For  icvcral  interesting  cases  of  this  affection,  as  well  as  for  a  brief  resume  of 
the  cases  hitherto  described  in  ophthalmic  literature,  vide  two  articles  of  Cohn's  in 
'*  Kl.  MonaUbl.,  1867,  pp.  62  and  119. 

«  "A.  f.  O.,"  viii.  1,887. 
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were  about  18  or  20  in  number,  and  united  by  nuraepous  thin 
iibrillar  croBB-barft.  Tljey  6|jriiiit£  from  tlitj  larger  circle  of  the  iris, 
and  [lassed  straiglit  over  the  le.-§jser  circle  to  the  centi^a  of  the  pupil, 
which  was  occupied  by  a  circuraj^crilied,  pigmented,  membranouH 
jiatch,  iirtDly  attached  to  the  caiisule  of  tlie  lens.  Into  this  mem- 
brane the  fibrillar  were  iiiBcrtcd,  The  retnainhig  portions*  of  the 
ea]»8ule,  as  well  as  the  edge  of  the  |HipiI,  were  quite  free  fit>m  any 
deposits  or  adheBii>n8,  and  the  pu}»il  acted  perfectly  under  the  in- 
tlnenee  of  light*  It  appears  probable  that  these  remains  of  the 
pupillary  membrane  are  more  frequent  in  young  ehihlren,  giving 
way  and  disjipi Hearing  as  the  per?^ou  gets  i>ldcr.  Their  true  nature 
h,  moreover,  Bometimes  overh»oked,thcy  being  mistaken  for  simple 
adhesions  between  the  i*u[n\  and  the  capsule  of  the  lens. 


8.— OPERATIONS  FOR  ARTIFICIAL  PUPIL. 

It  is  unnecessary  to  enter  into  a  description  of  the  variouB  modee 
of  making  an  artificial  pui»il  whicli  have  been  in  vogue  at  ditterent 
times,  as  they  ha%e  now  been  all  abandoned  in  favor  of  tlie  follow* 
ing  opemtions,  of  which  that  of  iridectomy  enjoys  by  far  the  widest 
and  most  varied  application,  and  hence  demands  at  our  hands  the 
most  full  and  exact  dcscrit^tion. 


(L)  IRIDECTOMY. 

The  following  instruments  are  required  for  the  operation: — 
1.  A  sil%^er  wire  speculum  for  keeping  open  the  eyelids*     Weisaa 
stop-speeulum  (Fig.  G3)  will  be  luund  the  best,  as,  by  means  of  an 
easily  adjustable  screw,  it  permits  the  eye- 
Fig.  68|^  lids  to  be  kept  tixedly  ai>4*rt  at  any  desired 
distance,  so   tliat    they   cannot  pri-s^   the 
branches   together,   and   thus   narrow   the 
aitertui'e.    This  form  of  speculum  is  seen  in 
Fig.  03.     If  the  patient  should  strain  very 
much,  and  the  speculum  presses  upon  the 
cyebalb  an  assistant  should  lift  it  lorward 
a  little,  so  as  to  remove  it  from  the  glolx^ 

2.  A  pair  of  fixing  forceps  for  steady- 
ing the  eyeball.  They  must  catch  accurate- 
ly, atul  tlie  tooth  sliould  not  be  too  sharp 
and  pointed,  otherwise  it  will  easily  tear 
tlirongh  the  conjunctiva.  If  the  latter  \b 
thin  and  rotten  (tks  is  often  the  case  in 
elderly  |>ersons)  Waldau's  fixation  forcepa 
are  to  be  preferred,  which,  instead  oi^  being 
toothed,  are  finely  serrated,  so  that  they 
obtain  a  firm  liold  of  the  conjunctiva 
without  tearing  through  it. 
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3.  A  broad  lance-shaped  knife.  It  should  be  about  the  same 
width  as  that  represented  in  Fig.  64.  If  it  is  much  broader,  the  in- 
ternal wound  will  be  considerably  smaller  than  the  external,  and 
in  order  to  enlarge  it  to  the  same  size  as  the  latter,  the  edge  of  the 
knife  must  be  much  tjlted  in  withdrawing  the  instrument  from  the 
anterior  chamber.  But  this  proceeding  is  often  somewhat  difficult, 
and  may  prove  dangerous  in  the  hands  of  an  inexperienced  operator. 

Fig.  64.  Fig.  05. 


The  shape  of  the  knife  must  vary  with  the  direction  in  which  the 
iridectomy  is  to  be  made.  If  it  is  made  outwards  (to  the  temporal 
sidej  the  straight  knife  is  to  be  used.  Byt  if  the  iridectomy  is 
made  inwards  or  upwards,  the  blade  must  be  bent  at  a  more  or  less 
acute  angle  (Fig.  65),  accordins:  to  the  prominence  of  the  nose  or  of 
the  upper  edge  of  the  orbit.  If  the  anterior  chamber  is  extremely 
shallow,  so  that  the  iris  is  nearly  in  contact  with  thecornea,  and  es- 
pecially if  the  pupil  is  at  the  same  time  dilated,  it'^^lp  be  better  to 
make  the  incision  with  Von  Graefe's  narrow  cataract  knife,  than 
with  the  lance-shaped  one.  For  with  the  former  we  can  skirt  the 
edge  of  the  anterior  chamber,  and  make  a  large  incision  without 
any  risk  of  wounding  the  lens. 

4.  The  iris  forceps  should  catch  most  accurately,  and  when  closed, 
should  be  i)erfectly  smooth  at  the  extremity ;  for  if  they  are  rough 
and  irregular,  they  will  scratch  and  tear  the  iris  and  the  lips  of  the 
incision,  and  thus  perhaps  set  up  some  irritation.  They  may  be 
straight  (Fig.  66)  when  the  iridectomy  is  made  outwards,  although 
I,  even  here,  prefer  to  have  them  slightly  bent.  For  the  upward  or 
inward  operation  they  must  be  bent  at  a  still  more  acute  angle 
(Fig.  67). 

5.  The  iris  scissors  (Fig.  68)  should  be  bent  at  an  angle,  and, 
though  sharp,  should  not  be  too  finely  pointed.  Care  should  be 
taken  that  the  blades  close  tiehtl^,  and  do  not  over-ride  each  other, 
which  may  easily  occur  in  such  slight  scissors,  if  the  joint  is  not  suf- 
ficiently strong  and  firm.  Instead  of  these,  a  pair  of  scissors  curved 
on  the  flat  [Fig.  69-]  may  also  be  used. 
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Tlie  operation  is  to  bo  pertbrnied  in  the  following  manner:  The 
patieijt  is  to  be  placed  in  the  recumbent  jx)sition,  either  in  betl  or 
on  a  couch,  the  head  being  sJightly  elevated.  Unless  there  be  verj^ 
exceptional  reasons  to  the  con t niry,  cbloroibrm  should  alwajs  l>e 
HdminiBtered.  I  prefer  to  use  it  in  all  cases  of  iridectomy,  especially 
if  the  eye  is  acutely  inflamed,  for  the  operation  is  then  often  very 
fnl ;  and,  Ijowevcr  eourat^eoiis  and  determiniHl  the  patient  may 
may  find  it  impossible  to  control  some  sudden,  involuntary 
eut  of  the  eye  or  head,  which  raay'endanger  the  result  of 
fration,  or  even  imperil  the  safety  of  the  eye.  But  if  chio* 
li  i«  employed,  it  should  bo  given  so  as  to  aus^thetize  the 
it  completely,  and  render  him  quite  passive,  otherwiBo  he  may 
far  more  unruly  than  if  none  had  been  administered:  aud^ 
oration  is  of  so  delicate  a  natum  that  absolute  quietude  of 
»  Vi  necessary.  If  sickness  should  sujiervene,  the  further 
A  the  opi^ration  must  be  delayed  until  this  has  passed  away. 
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Iiet  us  now  suppose  that  an  outward  iridectomy  is  to  hv  per- 
formed upon  the  right  ejre  for  the  cure  of  glaucoma.  If  the 
nperator  is  ambidexter,  he  may  seat  himself  upon  the  couch  or  bed 
in  front  of  the  patient,  and  make  tlie  iuciniou  with  his  left  hand. 
If  not,  he  should  place  himself  behind  the  patient*  The  eyelids 
having  been  o|»ened  to  the  desired  extent  by  the  stop-speeuhim,  the 
o|>erator  should  seize  with  a  pair  of  tixiutij  forcef)8  the  coujunctivu 
nour  the  inner  gide  of  the  cornea,  exactly  opnosite  to  the  place 
where  the  incision  is  to  lie  made*  The  straight  iridectomy  knife 
18  then  to  be  thrust  into  the  gcleix>tic, 
about  half  a  line  from  the  Bclero-cor-  Fijj.  70. 

neal  conjunctiva  (Fig*  70),  and,  the 
handle  of  the  instrument  being  laid 
well  back  towanis  the  temple,  the 
jioint  is  to  lie  passed  into  the  anterior 
rhamlier  at  its  very  rim,  and  carried 
on  slowly  and  steadily  towards  the  <»p- 
]KM»ite  side  until  the  incision  is  of  the 
d^ired  extent.     The  knife  is  then  to 

be  elowly  and  gently  withdrawn,  the  aqueous  humor  being  allowed 
to  flow  off  as  slowly  as  possible,  so  that  the  relief  of  the  intra-ociilar 
preoBure  may  not  be  sudden,  otherwise  this  will  cause  a  rapid  tiver* 
tilling  of  the  intra-ocular  bloodvessels,  and  perhaps  a  rupture  of  the 
capillaries  of  the  I'etina  and  choroid,  producing  sometimes  very 
exten«ive  hemorrhage.  When  the  knife  has  necn  nearly  withdrawn 
from  the  anterior  chamber,  the  handle  is  to  be  somewhat  depressed, 
^o  that  the  upper  edge  of  the  blade  is  sliohtly  elevated,  and  the 
upper  angle  of  the  internal  incision  should  then  be  enlarged  to  a 
ling  to  the  external  incision.  The  same  proceeding 
d  downwards,  or  the  incision  maybe  enlarged  to  the 
riMiuii'ed  extent  with  a  pair  of  blunt-pointed  scissors  curv'ed  on  the 
flat,  the  one  yH->int  being  introduced  just  witfl|k^la^  anterior 
eluituber,  and  the  incision  then  enlarged  upwards  ^WTdownwards. 

On  the  completion  of  the  section,  the  forceps  are  to  be  handed 
Direr  to  an  assistant,  who  should,  if  necessary,  fix  the  eye,  being 
careful  at  the  same  time  not  to  press 
nr  drag  U[»on  the  eyeball,  but  simply  ^^^'  '^^' 

iu  rotate  it  gently  in  its  bed.     If  the 
iris  doc8  not  protrude  through  the  ]it>s 
of  the  wound,  the  operator  shouKl  ]>as6 
*        ' '  into  the  autc- 
-    I  ling  them  some- 
what widely,  he  should- seize  a  fold  of 
the  iris,  and  draw  it  gently  through 
the  incision  to  the  requisite  extent, 
it  it  off  with  the  scissors  quite 
^  the  lips  of  the  wound  (Fig*  7X.) 
The  excision  of  the  iris  may  be  done  either  by  the  oj^erator  himself, 
or  by  an  assistant.     In  the  former  case,  the  iris  forcej^  should  be 
held  in  the  left  hand,  and  the  scissors  in  the  right,  as  it  requires 
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some  practice  to  use  the  latter  well  with  the  left  hand.  If  a  ]>ortioTi 
of  the  iris  protrudes  into  the  incision,  there  will  he  no  occasion  to 
introduce  the  forceps  into  the  anterior  chamber,  bat  the  prolaf»scd 
]>ortion  is  to  be  Beized,  and,  if  necessary,  drawn  forth  somewhat 
furtlier  and  divided. 

The  portion  of  iris  nmy  he  excised  with  one  cut,  or  else  this  may 
be  done  areordin^^  to  cirlicr  of  the  following  modifications  intro- 
duced by  A(r.  linwnmn. 

The  protrudin^it  portion  of  iris  may  be  dmwn  to  the  rit^bt-hand 
angle  of  the  incii^iion,  and  partly  divided  clone  up  to  the  angle,  the 
other  portion  being  then  gently  torn  from  ite  ciliary  insertion 
(sliglit  snips  of  the  scissors  aiding  in  the  division),  and  drawn  to 
the  opposite  atigle,  to  l>e  there  c(rinpletely  cut  off.  This  moJe  of 
operating  is  illuj^trated  in  Fig.  72,  a,  the  prolapse  drawn  down  to 
the  lower  (rightdumd)  angle,  a',  of  the  incision,  where  the  inferior 
portion  is  to  be  divided,  and  the  other  dmwn  up  in  the  direction 
of  /y,  to  the  upper  angle  of  the  incision. 

Fig,  79, 


Or  again,  the  prolap&e  (Fig,  73,  a),  may  be  divided  itito  two 
portions  at  6.  The  lower  portion  is  to  lie  drawn  in  tlie  directioTi 
of  r,  to  the  lower  angle  of  the  incision, and  snipped  ott'.  The  up^^er 
portion  is  then  to  be  drawn  in  the  direction  of  (/,  and  also  divided. 
There  is,  ho^pkr,  this  disadvantage  in  this  mode  of  operatine:, 
that,  if  there  is  mucli  hemorrhage,  the  up|>er  portion  of  iris  Is 
somewhat  hidden,  or  it  may  slip  Jback  into  the  anterior  chamber, 
and  have  to  he  Bearehed  for. 

tBut  citlter  method,  if  well  accompli  shed,  will  yield  an  excellent 
nrtiticial  pupil     Tlie  iris  will  be  torn  away 
^'«-  "^^  fjuite  up  to  its  ciliary  attacliment,  and  the 

^^^^^  ]<U|>il  will  consequently  reach  quite  up  to 

^gtfBs^         the  periphery  (Fig.  74> 
.'^jM^Sf^^ttk  ^^  there  is  any  hemorrhage  into  the  an- 

J^F^  I^^^H  JK,      **-*fi^i^  chamber,  the   blood  should  be  fter- 
^I^I^^V^jflK^     njitted    to  escape  before  coagulation.     A 
'^^W^JjJ^— S^^^'^       small  curette  is  to  be  inserted" between  the 
lips  of  the  wound,  slight  pressure  being  at 
the  same  time  nja<le  iqion  the  eyeball  with 
the  fixing  forceps,  so  as  to  facilitate  the  escafjo  of  the  blood.     But 
if  the  latter  does  not  escajie  readily,  it  should  n*»t  be  forced  out, 
but  be  i>ermitted  to  rcjnain,  as  it  will  soon  be  absorbed,  esjiecially 
if  a  compress  bandage  is  applied. 
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I  have  described  the  mode  of  performing  iridectomy  in  the  out- 
ward direction,  as  this  is  the  easiest,  and  it  may  therefore  be  wise 
for  a  perfectly  unskilled  operator  to  make  it  at  first  in  this  di- 
rection, until  he  has  gained  a  certain  degree  of  practice  and  dex- 
terity, and  then  to  pass  over  to  the  upward  or  inward  incision. 
The  operation  in  either  of  the  latter  directions  is  certainly  more 
difficult  than  the  temporal,  on  account  of  the  prominence  of  the 
nose  or  upper  edge  of  the  orbit,  and  the  consequent  necessity  of 
employing  a  knife  l)ent  at  a  more  or  less  acute  angle,  which  an 
unskilled  operator  may  find  somewhat  difficult  to  keep  quite  flat. 

The  size  of  the  iridectomy  and  the  direction  in  which  it  is  to  be 
made,  should  vary  with  the  purf)Ose  for  which  the  operation  is 
performed.  Thus,  if  it  be  done  solely  for  the  purpose  of  arresting 
inflammation,  or  of  diminishing  intra-ocular  tension,  it  should,  if 
possible,  always  be  made  directly  upwards,  for  then  the  upper  lid 
will  cover  the  greater  portion  of  the  artificial  pupil,  and  thus  not 
only  hide  the  slight  deformity,  but  also  cut  oflT  much  of  the  irregu- 
larly refracted  light.  In  these  cases,  more  especially  in  glaucoma, 
the  incision  should  be  made  somewhat  in  the  sclerotic,  so  that  the 
iris  may  be  removed  quite  up  to  the  ciliary  insertion,  and  should 
be  of  a  sufficient  size  to  permit  of  the  excision  of  about  one-fifth  of 
the  iris.  We  find  that  if  both  these  requirements  are  not  fulfilled, 
the  beneficial  eftect  of  the  iridectomy  in  checking  the  inflammation 
and  the  increase  in  the  tension  is  either  greatly  diminished  or  not 
permanent. 

But  when  iridectomy  is  performed  simply  for  the  purpose  of 
making  an  artificial  pupil  through  which  to  admit  the  light,  as  in 
ojmcity  of  the  cornea,  lamellar  cataract,  etc.,  it  should  be  made  of 
a  much  smaller  size,  and,  if  possible,  inwards,  as  the  visual  line 
cuts  the  cornea  slightly  towards  the  inner  side  of  the  centre.  But 
with  regard  to  the  position,  we  must  be  guided  by  the  condition 
of  the  cornea,  endeavoring  to  make  the  artificial  wpil  opposite  to 
that  portion  of  the  cornea  which  is  most  transpBent,  and  most 
true  in  its  curvature.  The  incision  should  in  these  cases  be  slightly 
in  the  cornea,  so  that  a  narrow  belt  of  iris  may  be  left  standing, 
and  the  irregular  refraction  produced  by  the  peri- 
phery of  the  cornea  and  of  the  lens,  and  consequent  [Fig.  75.] 
confusion  of  sight,  be  diminished.  For  the  same  rea- 
son, the  iridectomy  should  not  be  large,  otherwise 
its  base  will  expose  a  considerable  portion  of  the  edge 
of  the  lens.  Hence  the  incision  should  be  made  with 
a  narrow  iridectomy  knife,  or  even  with  a  broad  nee- 
dle. [Fig.  75.]  If  a  very  small  incision  is  made,  the 
iris  may  be  drawn  out  with  a  blunt  silver  or  pla- 
tinum iris  hook,  instead  of  the  forceps,  just  as  in  the 
operation  of  iridodesis.  This  mode  of  operating  is  also 
indicated  in  those  cases  in  which  there  are  extensive 
adhesions  between  the  edge  of  the  pupil  and  the  an- 
terior capsule.  In  such  cases,  the  incision  should,  if 
possible,  be  made  at  a  spot  corresponding  to  a  point  at 
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_--  ■ :  the  jiupil  is  una«li;er«?nt,  so  that  the  hook  may  seize 

- ;  r  iris.    If  the  whoio  inlge  of  the  pupil  i.s  adherent, 

-    .  Li.ijil  rotten,  it  is  often  inij»ossible  to  obtain  a  good 

.     :r:>  breaks  down. and  teare  between  the  forcei>3, 

-^   -iiS  can  be  removed  pieee-nieal.     Or  again,  the 

'    ;  i:  to  the  eajisule  may  be  so  firm,  that  tliey 

;  the  force[»s,  and  this  ix)rtion  of  the  iris  re- 

I:   ::i^X  we  have  iwrformed  the  operation,  which 

:.  -  i:\ded  in  such  cases,  and  has  termed  "  iridor- 

.    .:  the  iris  is  excised,  leaving  the  adherent 

..  :  "r.    In  order  to  overcome  this  difficulty  in 

-=  .:h^  has  devised  a  pair  of  iridectomy  forcejKS, 

i-*.  ?o  situated  that  tije  surface  in  which  they 

:  -^1:  angle;  in  this  way  they  can  firmly  seize 

;j..-  ';:  nxing  forcei)S. 


i.    IIUDODESIS. 

rx:iious  oj>enition    w\as   devised    by   Mr. 

."^ful  in  all  cases  in  which  we  desire  to 

;:r  optical  purposes  only,  as,  for  instance, 

.   .irv  of  the  cornea,  or  of  lamellar  cata- 


vmed  in  the  following  manner:  The 
•.•.»ler  the  influence  of  chloroform,  and 
liio  stojKSpcculum,  the  operator  fixes 
.^nvj*,  and  makes  an  incision  with  a 
rr.oal  junction,  slightly  encroaching 
•fUMi  is  made  inwards  (which  is  the 
>  pn^niinent,  Mr.  Critchett  employs  a 
;;o  on  the  flat.     With  regard  to*  the 
v.-.;i>rtance  to  remember,  that  whilst, 
;<•'  sufliciently  large  to  admit  of  the 
.-r  forceps,  it  must  not,  on  the  other, 
r^ngulated  portion  of  the  iris,  with 
v.:o  the  anterior  chaniber  when  the 
aciueous  humor  reaccumulates. 
The  incision  having  been  com- 
pleted, and  the  broad   needle 
removed,  a  small  loop  [A,  Fig. 
70]  of  very  fine  black  silk  is 
to  be  placed  directly  over  the 
wound.     A  blunt  platinum  or 
silver  hook  (bent  at  the  rev^ui- 
^       site  angle)  is  then  to  be  intro- 
duced through  the  loop  into 
\    the  anterior  chamber  to  the 
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I  have  described  the  mode  of  performing  iridectomy  in  the  out- 
ward direction,  as  this  is  the  easiest,  and  it  may  therefore  be  wise 
for  a  perfectly  unskilled  operator  to  make  it  at  first  in  this  di- 
rection, until  he  has  gained  a  certain  degree  of  practice  and  dex- 
terity, and  then  to  pass  over  to  the  upward  or  inward  incision. 
The  operation  in  either  of  the  latter  directions  is  certainly  more 
difficult  than  the  temporal,  on  account  of  the  prominence  of  the 
nose  or  upper  edge  of  the  orbit,  and  the  consequent  necessity  of 
employing  a  knife  bent  at  a  more  or  less  acute  angle,  which  an 
unskilled  operator  may  find  somewhat  diflicult  to  keep  quite  flat. 

The  size  of  the  iridectomy  and  the  direction  in  which  it  is  to  be 
made,  should  vary  with  the  purf>ose  for  which  the  operation  is 
performed.  Thus,  if  it  be  done  solely  for  the  purpose  of  arresting 
inflammation,  or  of  diminishing  intra-ocular  tension,  it  should,  if 
possible,  always  be  made  directly-  upwards,  for  then  the  upper  lid 
will  cover  the  greater  portion  of  the  artificial  pupil,  and  thus  not 
only  hide  the  slight  deformity,  but  also  cut  oft*  much  of  the  irregu- 
larly refracted  light.  In  these  cases,  more  especially  in  glaucoma, 
the  incision  should  be  made  somewhat  in  the  sclerotic,  so  that  the 
iris  may  be  removed  quite  up  to  the  ciliary  insertion,  and  should 
be  of  a  sufficient  size  lo  permit  of  the  excision  of  about  one-fifth  of 
the  iris.  We  find  that  if  both  these  requirements  are  not  fulfilled, 
the  beneficial  eft'ect  of  the  iridectomy  in  checking  the  inflammation 
and  the  increase  in  the  tension  is  either  greatly  diminished  or  not 
permanent. 

But  when  iridectomy  is  performed  simply  for  the  purpose  of 
making  an  artificial  pupil  through  which  to  admit  the  light,  as  in 
opacity  of  the  cornea,  lamellar  cataract,  etc.,  it  should  be  made  of 
a  much  smaller  size,  and,  if  possible,  inwards,  as  the  visual  line 
cuts  the  cornea  slightly  towards  the  inner  side  of  the  centre.  But 
with  regard  to  the  position,  we  must  be  guided  by  the  condition 
of  the  cornea,  endeavoring  to  make  the  artificial  -  wpil  opposite  to 
that  portion  of  the  cornea  which  is  most  transpBent,  and  most 
true  in  it«  curvature.  The  incision  should  in  these  cases  be  slightly 
in  the  cornea,  so  that  a  narrow  belt  of  iris  may  be  left  standing, 
and  the  irregular  refraction  produced  by  the  peri- 
phery of  the  cornea  and  of  the  lens,  and  consequent  [Fig.  75.] 
confusion  of  sight,  be  diminished.  For  the  same  rea- 
son, the  iridectomy  should  not  be  large,  otherwise 
its  base  will  expose  a  considerable  portion  of  the  edge 
of  the  lens.  Hence  the  incision  should  be  made  with 
a  narrow  iridectomy  knife,  or  even  with  a  broad  nee- 
dle. [Fig.  75.]  If  a  very  small  incision  is  made,  the 
iris  may  be  drawn  out  with  a  blunt  silver  or  pla- 
tinum iris  hook,  instead  of  the  forceps,  just  as  in  the 
operation  of  iridodesis.  This  mode  of  operating  is  also 
indicated  in  those  cases  in  which  there  are  extensive 
adhesions  between  the  edge  of  the  pupil  and  the  an- 
terior capsule.  In  such  cases,  the  incision  should,  if 
possible,  be  made  at  a  spot  corresponding  to  a  point  at 


200 


DISEASES    OF    THE    IBIS, 


wbieh  tlie  edge  of  the  pupil  is  unatlljoroiit,  so  tbat  the  liook  may  seize 
thia  portion  of  tlic  iris.  If  the  whole  edge  of  the  pupil  h  adheix^nt, 
Mul  the  iriB  m  thin  and  rotten^  it  is  often  impossible  to  obtain  a  good 
lizeil  pupil,  for  tbo  iriK  breaks  down, and  teal's  between  the  forcejis, 
and  only  small  portions  can  be  removed  i»ieee-nieaL  Or  again,  the 
adhesions  of  the  pupil  to  the  capsule  uiay  be  so  firm,  that  they 
resist  tlie  traction  of  the  forceps,  and  this  portion  of  the  iris  re- 
mains standing.  In  fact  we  have  jierformed  tlie  operation,  which 
Deemarres  has  recommended  in  eueli  cases,  and  has  termed  *'iridor- 
hex  is.'"  A  yjortion  of  the  iris  is  excised,  leaving  the  adberent 
pupillary  edge  standing.  In  order  to  overcome  this  difficulty  in 
seizing  the  iris,  Liebreich*  has  devised  a  pair  of  iridectomy  foreeiis, 
in  whicb  the  teeth  are  so  situated  that  tbe  surface  in  which  tliey 
gmsp  is  turned  at  a  right  angle;  in  thia  way  they  can  firmly  seize 
the  iris,  just  as  a  pair  of  fixing  forceps. 


(2.)   IRIDODESIS. 

This  valuable  and  ingenious  opemtion  was  devised  by  Mr. 
Critcbett,'  and  is  very  useful  in  all  cases  in  which  we  desire  to 
obtain  an  artificial  pupil  for  optical  jiurposes  only,  as,  for  instance, 
in  eases  of  opacity  or  conicity  of  the  cortiea,  or  of  lamellar  cata- 
mct,  etc. 

Tlje  operation  is  to  be  performed  in  the  following  manuer;  The 
patient  having  been  placed  under  tbe  influence  of  chloroform,  and 
tbe  eyelids  kept  apart  with  tbe  stop-speculum,  the  operat€»r  fixes 
the  eyeball  with  a  pair  of  forceps,  and  makes  an  incision  with  a 
broad  needle  in  the  sclero-corneal  junction,  slightly  encroaching 
uj>on  the  cornea.  If  the  incision  is  made  inwards  (which  is  the 
best  direction)  and  the  nose  is  prominent,  Mr,  Critehett  employs  a 
broad  needle  beat  at  an  angle  on  tlie  flat.  With  regard  to  the 
size  of  the  incision,  it  is  of  importance  to  remember,  that  wdiilst, 
on  the  one  hand,  it  should  be  sufficiently  targe  to  admit  of  the 
easy  introduction  of  the  hook  or  forceps,  it  must  not,  on  the  other, 
be  too  wide,  otherwise  the  strangulated  portion  of  the  iris,  with 
tbe  ligature,  may  be  drawn  into  the  anterior  cliauiber  wdieu  the 

aqueous  humor  reaceumulates. 
[  ig,  70^]  rpjj^  incision  having  been  com- 

pleted, and  the  broad  needle 
removed,  a  small  loop  [A,  Fig. 
7t>]  of  very  line  black  siik  is 
to  be  placed  directly  over  the 
WHUind,  A  blunt  platinum  or 
silver  Look  (bent  at  the  requi- 
site angle)  is  then  to  be  intro- 
duced through  the  loop  into 
A     the  anterior  chamber  to  the 
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j^roximate  edge  of  the  pupil,  which  is  to  be  cnught  u\r  by  it, 
and  then  tlie  portion  of  iris  thus  »§ecured  is  to  be  carefully  aiiil 
gently  drawn  forth  into  the  loop.  If  it  ia  desired  to  stretch  the 
'  op[)osite  portion  of  the  iris,  bo  as  to  bring  it  opfiosite  an  opacity  in 
the  cornea  or  lens,  and  thus  to  displace  the  pnpil  considerably  to 
the  side  of  the  incision,  the  operator  inui^t  be  extremely  cai'eful 
that,  whilst  drawing  forth  the  iris,  he  does  not  cause  a  separation 
of  the  opjx>site  border  from  its  ciliar}'  attachment  (coreuialysis), 
which  may  be  easily  done  if  the  iris  be  put  too  much  upon  the 
fttrefch,  or  drawn  fortli  somewhat  roughly.    As  soon  as  a  snfKcient 

Iiortion  of  iris  lies  within  the  loop,  an  assistant,  witli  a  pair  of 
troad  cilia  forceps  [Fig.  77]  in  each  liaiul,  seizes  the  two  free  ends 


[Fi^ 
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of  the  loop  and  ties  this  tightly,  so  as  to  include  the  prolapsed  iris 
tirrnly  within  it.  In  tightening  the  ligature,  he  should  not  draw 
the  ends  of  the  loop  away  from  the  eye,  but  should  follow  the  cur- 
vature of  the  sclerotic.  The  ends  of  the  ligature  are  tlien  to  be 
cut  otF,  the  one  being  left  somewhat  longer  than  the 
otherj  in  order  that  it  may  be  readily  seized  with  [Fig-  TS-l 
the  tbrcepa,  if  the  loop  should  show  a  tendency  to 

tbe  dnuvn  into  the  anterior  chamber.  The  little 
Btmngulated  portion  of  iris  quickly  shrinks,  and  the 

[loop  may  be  removed  on  the  second  or  third  day. 
But,  instciiil  of  the  hook,  the  canula  forceps  [Fig. 
78]  may  be  emiiloyed,  the  iria  being  seized  by  tliem, 
about  midway  between  the  edge  of  the  pupil  aud  ita 

fciliary  attachment.  The  hook  is,  however,  to  be 
preferred. 

I  have  above  described  the  opieration  which  is  to 
Im  performed  when  the  artificial  pupil  is  to  extend 
to  the  {periphery.     But  if  we  desire 
dimply  to  displace  and  enlarge  the 
original  pupil  from  its  central  i>osi- 

[liou  towards  one  side,  preserving  at 

|lhe  same  time   the   constrictor  pu- 
_pilte  intact,  the  peripheral  portion      \^ 
of  the  iris  must  be  seized  with  the 
f^,.,,^h.    force|>s,    and    drawn    forth 

li    the   loop  until  the  pupil  occupies  the  desired  jx>8itiou 
Li  ig,  7y],  when  the  ligature  is  to  be  tightened. 

It  may  occasionally  occur  that,  altliough  the  siglit  is  considerably 

kimprtireil  by  the  iridodesia,  the  patient  greatly  feels  the  want  ot 

I  inore  light,  aud  a  stronger  illumination  of  the  retinal  image.     In 
iocb  Cflwe*  Mr.  Critchett  has  succeeded  admirably,  by  making  a 


[Fig.  m] 
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«*coond  iridrxleftis  in  the  Hame  eye,  in  such  a  manner  as  to  enlarge 
the  pniiil  ami  alter  its  i*hape,  giving  it  a  somewhat  crescentic  form, 

with  the  two  corners  of  the  crescent  cut  off. 

Th<*  ojjcmtion  of  iri(lo<le8i9  is,  a6  a  rule,  quite  free  from  danger, 
find  i*ro<iiietive  of  hut  very  little  irritation.  In  very  rare  instances 
it  may  liowovcr  give  ri«e  to  iritift,  or  even  suppurative  iridocyclitis. 
Huch  cjiflea  have  heen  recorded  hy  Alfred  Graefe,'  Steffan,*  etc,  hut 
although  I  have  a  large  exjierience  of  the  operation,  botli  in  the 
hiiiidrt  of  others  and  in  my  own,  I  have  never  met  with  a  single 
caw?  in  which  it  canrn^d  inflammatory  complieationg.  In  order  to 
avoid  the  rink  of  irritation,  and  nko  to  sirnplify  the  operation* 
Wc*vkcr  \\m  suggested  that  the  prolapse  of  the  ir'm,  instea*!  of  l»eing 
lied,  nhould  l»e  allnwecl  to  heal  in  the  wound.  He  makes  the 
inciKinn  ratlier  further  in  the  sclemtic,  ro  as  to  obtain  a  long  tnick  j 
he  tlu^n  seizes  the  irin  with  a  very  Hue  pair  of  iridectomy  forcejis, 
and  draws  it  out  into  the  incision.  To  maintaiu  it  in  this  position, 
and  to  accelerate  tlie  lioaling  of  the  wound,  a  firm  comprct^  band- 
age is  a|»plicd.  The  nroluj»8e  becomes  firmly  adherent  in  the  track 
of  the  wound,  and  tne  little  protruding  portion  soon  drops  off. 
This  operation  is  ten  tied  '^  iridenkleisis," 


(»0  ARTIFICIAL  rUPIL  MADE  BY  INCISION  OF  THE  IRIS. 

Wc  sometimes  find  after  a  perforating  wound  or  ulcer  of  the 

cornea,  or  the  common  flap  operation  for  cataract  with  extensive 

prolapse,  that  the  iris  pi-esents  a  plane  surface 

[FSg.  80.  Fig.  81 J  tightly  stretched  tVoiu  the  cicatrix  to  the 
periphery  of  the  cornea,  and  that  there  is  no 
trace  of  a  pupil.  If  the  lens  is  absent^  a  very 
fair  artificial  pupil  nuiy  oJYen  be  obtained 
in  these  cases  by  simplj^  splitting  the  fibres 
of  the  iris  across  with  a  broad  needle.  The 
edges  of  the  incision  will  ffenerallv  retract, 
and  a  very  good  sized  pujul  be  left  [Fig,  80.] ; 
if  tliis  is  not  the  case,  a  Tyrrel's  hook  [Fig. 
81]  may  be  passed  through  the  cornerd 
incision,  and  one  edge  of  the  incised  port  ion 
of  iris  be  caught,  drawn  forth,  and  excisecL 


(4.)  CORELYSIS. 

Tlie  detachment  of  adhesions  between  the  edge  of  the  pupil  and 

the  anterior  c^j^ule  of  the  lens  by  oj^rative  interference,  was  tirst 

BXtensivelv  practised  hy  Mr.  JStreatfeild*  and  suhseauentiv  also  by 

IVeU^n*    Yhe  jatient  liaving  l>een  chloroformed,  ana  the  lids  fixed 

'  with  the  ata|v6peculum^an  inci»oii  is  to  be  made  in  the  cornea  with 
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a  broad  needle,  of  sufficient  size  readily  to  admit  the  spatula  hook 
into  the  anterior  chamber.  Prior  to  the  operation,  a  strong  solu- 
tion of  atropine  should  be  applied  to  the  eye,  so  that  any  unadhe- 
rent  portions  of  the  pupil  may  become  dilated.  The  exact  position 
and  size  of  the  difterent  posterior  sy nechise  should  then  be  carefully 
ascertained  with  the  oblique  illumination,  for  upon  their  position 
and  number  must  depend  the  situation  of  the  incision,  and  with 
regard  to  the  latter  it  should  be  remembered  that  no  adhesion, 
directly  behind  the  incision  through  which  the  spatula  hook  has 
to  be  introduced,  can  be  torn  through.  It  is  best,  therefore,  to 
make  the  incision  at  a  iK)int  situated  sidewaj^s  to  the  principal 
•  adhesions ;  thus  if  there  are  two  adhesions  opposite  to  each  other, 
the  incision  should  be  made  between  them,  so  that  by  a  simple  half 
rotation  of  the  spatula  each  may  be  easily  torn  through.  If  there 
are  several  adhesions  and  one  broad  unattached  portion  of  the  pupil, 
the  incision  should  be  made  opposite  the  latter.  Mr.  Streatfeild  re- 
commends that  the  broad  needle  should  be  rapidly  withdrawn  from 
the  anterior  chamber,  so  as  to  allow  as  little  of  the  aqueous  humor 
to  escape  as  possible.  Whereas  Weber  prefers  to  withdraw  the 
instrument  very  slowly,  so  as  to  permit  the  gradual  escape  of  the 
aqueous  humor,  in  order  that  the  crystalline  lens  may 
come  in  contact  with  the  cornea  and  thus  be  steadied  ;  Fig.  82. 
the  spatula  will  glide  over  the  former,  and  there  is  less 
chance  of  injuring  the  capsule. 

The  incision  having  been  finished,  a  small  spatula  hook 
[Fiff.  82]  is  introduced  into  the  anterior  chamber,  and, 
with  a  somewhat  lateral  "  wriggling"  movement,  the 
instrument  is  passed  slightly  beneath  the  iris,  at  a  point 
free  of  adhesions,  and  is  then  passed  behind  the  nearest 
adhesion,  and  drawn  gently  and  slowly  towards  the 
operator;  so  that  it  breaks  down  the  band  before  it, 
care  being  taken  to  keep  it  quite  parallel  to  the  iris,  lest 
the  capsule  of  the  lens  should  be  injured.  The  adhesion 
may  yield  at  once  before  the  pressure  of  the  spatula,  but  if  it  resists, 
it  may  be  caught  in  the  hook  and  thus  torn  through. 

Dr.  Passavant*  does  not  use  the  hook  in  performing  corelysis, 
but  after  having  made  the  opening  in  the  cornea  with  the  broad 
needle,  seizes  the  iris  with  a  pair  of  iridectomy  forceps,  and,  gently 
drawing  it  somewhat  towards  the  incision,  thus  detaches  the  adhe- 
sion. Where  several  posterior  synechise  exist,  he  repeats  the  ope- 
ration after  a  day  or  two.  He  has  thus  operated  with  success  on 
more  than  fifty  cases. 


(5.)  IRIDODIALYSIS. 

If  nearly  the  whole  cornea  is  opaque,  and  there  is  only  a  narrow 
transparent  rim  left,  it  may  be  advisable  to  adopt  this  mode  of 

«  "A-  f.  O.,"  15,1,259. 
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formiiic^  an  artificial  pupil,  for  if  the  inciaion  ia  made,  as  in  iridec- 
tomy, in  the  sclera-corneal  junction,  it  ia  sometimes  followe<i  by 
t^nne  opacity  of  the  cornea  close  to  the  incision,  and  this  would 
prove  very  disadvantageous  where  the  rim  of  clear  cornea  is  but 
very  narrow.  An  incision  m  made  in  the  cornea  with  a  broad 
needle,  at  a  sufficient  distance  from  the  point  where  the  iris  is  to 
be  removed  from  its  ciliary  attachment,  for  the  forceps  or  hook  to 
he  easily  managed*  A  fine  pair  of  iridectomy  (or  canula)  forcem 
is  passed  into  the  anterior  chamber,  a  fold  of  iris  seized,  gently 
torn  from  its  insertion,  and  a  portion  drawn  forth  through  the 
iijcision  and  snipjied  ott".  Tiius  a  marginal  pupil  can  be  made 
opposite  the  transparent  edi^e  of  the  cornea.  iShould  the  vicinity 
of  the  incision  become  a  littleclouded,  this  will  be  at  some  distance 
from  the  new  pupil 

I  must  now  briefly  enumerate  thedifi^erent  diseases  in  which  an 
iridectomy  is  indicated.  These  may  be  divided  into  two  groups, 
viz.:  those  affections  in  which  the  operatiou  is  performed  for  the 
purpose  of  diminisliing  inflammatory  symptoms  and  an  increase  in 
the  eye-tension,  and  those  in  which  the  object  is  simply  to  make  an 
artificial  pupil. 

Jn  the  Jirsf  r/j^oifp  it  is  ijnticated — 1,  In  ulcers  of  the  cornea  which 
threaten  extensive  perforation,  or  cases  of  suppurative  corneitis, 
Tiie  iridectomy  diminishes  the  intra*ocular  tension,  and  tliusaftbrds 
a  fav(jrable  opportunity  tor  the  process  of  reparation,  and  also  im- 
proves the  nutrition  of  the  parts.  2.  If  the  cornea,  after  perfora- 
tion, shows  a  tendency  to  become  prominent  and  etaphylomatoua 
at  tins  point,  and  more  especially  if  there  is  any  increiise  in  the 
intra-ocular  tension.  3.  In  obstinatefistul  a  of  the  corneal,  and  in 
l»r<»lap!?e  of  the  iris.  4,  In  recurrent  or  chronic  iritis  and  irido-cho- 
roiditis,  jjartieularly  if  the  communication  between  the  anterior 
and  posterior  chanihei*s  is  interrupted  by  circular  synechia.  Also 
in  cases  in  whicli  a  foreign  body  has  become  lodged  in  the  iris,  or 
a  tumor  or  cyst  exists  in  the  latter.  5.  In  traumatic  cataract  ac- 
companied hy  mueli  swelling  of  the  lens  substance,  great  irritation 
of  tlie  eye,  and  augmented  tension.  Also  in  various  ojxjrations  for 
cataract,  the  object  being  partly  to  prevent  bruising  of  the  iris 
during  the  extraction  of  the  lens,  and  jmrtly  todiminish  the  tendency 
to  subsequent  inflammatory  complications.  6.  In  the  extensive 
group  of  glaucomatous  diseases,  in  whicli  there  is  increase  of  the 
intra-ocular  tension,  leading  finally  to  excavation  of  the  optic  nerve 
and  hlindtjess.  The  importance  of  an  early  opemtion  in  such  cases 
cannot  be  over-estimated. 

In  the  second  class  of  cases,  in  which  the  object  of  the  iridectomy 
is  simply  to  afford  an  artificial  pupil,  it  is  indicated  in  the  follow- 
ing affections:  1.  In  opacities  of  the  cornea,  also  in  conical  coniea. 
In  the  latter  case,  the  object  of  the  operation  is,  however,  strictly 
speaking,  twofold,  viz. :  to  diminish  the  intra-ocular  tension,  and 
also  to  make  a  pupil  opposite  a  portion  of  the  cornea  whose  curva- 
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ture  18  but  slightly,  if  at  all,  altered.     2.  In  occlusion  of  the  pupil 
after  iritis.     3.  In  lamellar  cataract,  and  in  dislocation  of  the  lens. 


9.— CHANGES  IN  THE  FORM  AND  CONTENTS  OF  THE 
ANTERIOR  CHAMBER. 

The  size  of  the  anterior  chamber  may  undergo  considerable  alte- 
ration. Thus,  if  the  intra-ocular  tension  be  much  augmented,  or 
the  iris  is  bulged  forward  by  a  collection  of  fluid,  or  by  exudation- 
masses  between  the  posterior  surface  of  the  iris  and  the  capsule  of 
the  lens,  the  anterior  chamber  may  be  extremely  shallow,  the  iris 
being  perhaps  almost  in  contact  with  the  posterior  surface  of  the 
cornea.  Whereas,  when  the  anterior  portion  of  the  eyeball  is  dis- 
tended and  enlarged  (hydrophthalmos),  or  when  the  crystalline  lens 
is  absent  or  displaced,  the  anterior  chamber  increases  in  depth. 
The  size  of  the  latter  also  varies  according  to  the  age,  and  the  state 
of  refraction.  It  diminishes  with  advancing  years,  and  is  deeper  in 
myopic  and  more  shallow  in  hypermetropic  persons. 

Effusions  of  lymph  and  pus  may  take  place  into  the  anterior 
chamber,  and  sink  down  to  the  bottom  in  the  form  of  hypopyon, 
which  mav  attain  a  considerable  size,  and  even  fill  the  whole  of  the 
anterior  chamber.  The  lymph  or  pus  may  be  effused  either  from 
the  cornea,  the  iris,  or  the  ciliary  body,  as  has  been  described  at 
length  in  the  articles  upon  the  diseases  of  these  parts. 

filood  may  also  be  effused  into  the  anterior  chamber,  this  condi- 
tion being  termed  "hypsemia."  The  hemorrhage  may  be  either 
spontaneous  or  .traumatic  in  its  origin.  In  the  latter  case,  it  may 
be  due  to  a  wound  of  the  cornea,  iris,  ciliary  body,  etc.,  or  it  may 
be  produced  by  a  simple  blow  or  fall  upon  the  eye  (as  from  a  cricket 
or  racket  ball,  a  "  cat,"  or  a  blow  from  the  fist),  without  any  rup- 
ture of  the  external  coats  of  the  eye.  The  anterior  chamber  is 
filled  with  blood,  and  when  this  has  become  partially  absorbed,  we 
find  perhaps  that  the  lens  has  been  dislocated,  and  that  there  is  also 
hemorrhage  into  the  vitreous  humor.  Spontaneous  hypsemia  is  of 
rare  occurrence.  It  has  been  known  to  occur  periodically  during 
the  time  of  menstruation,  perhaps  vicariously,  or  after  the  catame- 
nia  have  ceased.  Cases  have  been  recordea  in  which  the  patient 
could  voluntarily  produce  an  effusion  of  blood  into  the  anterior 
chamber  by  stooping  or  rapidly  shaking  his  head.*  The  best  treat- 
ment is  the  application  of  a  firm  compress  bandage  to  the  eye,  for 
this  accelerates  the  absorption  of  the  blood  more  than  any  other 
remedy.  If  there  is  much  irritability  of  the  eye  or  any  iritis,  atro- 
pine drops  should  be  frequently  applied. 

Foreign  bodies^  such  as  ).)ortion8  of  metal,  gun  cap,  splinters  of 
glass,  eyelashes,  etc.,  may  penetrate  the  cornea  and  become  lodged 
in  the  anterior  chamber,  lying  either  free  in  it,  or  being  perhaps 

>  For  caaes  of  thia  kind,  vide  **A.  f.  0.,"  vii.  1,  65;  Wallter,  "System  der 
Cbinirgie/^  1848;  also  Mooren,  op.  cit. 
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partl^^  arllierent  to  the  cornea  or  the  iris,  and  partly  situated  in 
the  anterior  chamber.  Their  presence  in  the  hitter  frequently  seta 
up  severe  iritis  or  irido-clioroiditis.  But  in  other  cases,  after  the 
immediate  etfects  of  the  injury  have  passed  away,  the  foreign  l)ody 
may  remain  for  many  years  innoetious  in  the  auterior  chamber^ 
without  either  i»rovoking  any  serious  injury  to  the  atfected  eye,  or 
synijitomsof  eyni]iiithetie  disease  in  tlie  other.  Thus  Saemisch*  re- 
cords a  case  in  wliieh  a  fragment  oF  stone  remained  twelve  years 
in  the  anterior  chamber  witljont  exciting  any  serious  injury.  The 
foreign  body  Iiad  originally  become  lodged  in  the  lens,  the  latter 
becanie  absorlied,  and  then  the  fragment  of  stone  fell  into  the  an- 
terior ehand>er,  remaining  attaelied  to  the  secondary  cataract  by  a 
fine  iilament.  As  it  had  set  up  some  irritation  a  fortnight  before 
the  patient  consulted  8aemisch,  the  latter  extracted  it  auccesi^fQlly 
by  a  lartre  linear  incision  in  the  cornea  comluned  with  an  iridec- 
tomy. W ecker^  extracted  with  success  a  fragment  of  stone  which 
liad  remained  fourteen  years  iu  the  anterior  chamber,  without 
causing  any  irritation. 

In  removing  these  foreign  bodies  from  the  anterior  chamber, 
care  must  be  taken  that  the  incision  in  the  cornea  is  of  a  eutlieicnt 
Bize,  and  eo  situated,  that  the  foreign  body  can  be  easily  reached  j 
a  large  iridectomy  should  then  be  made,  and  the  foreign  body 
seized  with  the  iridectouiy  tbrceps  or  an  iris  hook,  and  extracted. 
If  the  foreign  body  (e.g.,  a  splinter  of  steel)  is  partly  iu  the  cornea 
and  partly  in  the  anterior  chamber,  the  blade  of  the  iridectomy 
knife  or  of  the  broad  needle  should  be  passed  behind  it,  so  as  to 
steady  it  and  push  it  forward  throngli  the  cornea,  when  its  an- 
terior exti'cmity  shoiihl  be  seized  with  a  lair  of  forceps,  and  then 
it  can  he  readily  extracted. 

Ci/stkrrei  are  sometimes  met  with  in  the  anterior  chamber,  and 
about  twenty  cases  of  this  kind  have  been  recorded  by  different 
autliors.  Tlie  diagnosis  is  not  difKcuU,  for  tlie  little  animal  is 
noticed  in  the  fi>rm  of  a  snuill  transparent  vesicle,  generally  lying 
upon  the  surface  of  the  iris.  The  vesicle  shows  at  times  very  de- 
cided movements,  more  especially  wlieu  tlie  pupil  is  stimulated 
to  active  contraction  Ijy  tlie  action  of  strong  light,  the  head  and 
neck  of  the  animal  being  then  jH^rhaps  stretched  out  and  moved 
about*  The  cysticercus  may  either  lie  free  in  tlic  anterior  chamber, 
or  be  partly  adherent  to  the  iris  or  cornea.  The  following  case  of 
Mr,  Pridgin  Tcale's-^  illustrates  admirably  the  symptoms  presented 
Ijy  the  presence  of  a  cysticercus  and  the  mode  of  treatment  to  be 
adopted  :  ^*  Mary  Isabel  Bateman,  tet.  10,  living  at  Anerley,  was 
brought  to  me  on  June  2d,  in  consequence  of  tenderness  of  the 
right  eye.  On  examining  the  eye  there  was  seen  (vide  Fig.  83) 
on  the  surface  of  the  lower  part  of  the  iris  an  opaque  body,  con- 
stricted in  the  middle,  and  rather  longer  than  a  hemp  seed, 
which  was  evidently  causing  some  distress  to  the  eye.     The  con- 
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jttnctiva  was  slightly  injected,  the  cornea  Fi<j,  83, 

was  briplit,  but  dotted  on  its  posterior  sur- 
face with  minute  spots,  a«  in  oorrieoiritis; 
the  iris  was  active,  except  at  ttie  situatinrjs 
of  the  white  l>ody,  near  wliich  it  was  ad- 
herent to  the  capsule  of  the  leus.  Tension 
Donnul.  Reading  No.  16  Jager."  The 
mother  stated  that  for  two  or  three  yearfl 
the  eye  had  been  occasionally  intlaraed. 
Six  weeks  av^o  eho  first  noticed  a  Bpeek  on 
the  iris,  about  the  size  of  a  pin's  head, 
which  became  doubletl  in  sixe  at  the  end 

of  tive  weeks.  The  child  had  always  I>een  delicate,  and  had 
long  siiiFered  from  threadworms,  but  never  fmm  tui>eworm.  On 
June  9th  Mr.  Teale  made  au  incision  at  the  margin  of  the  corneii 
with   a  cataract   knife    and 

withdrew   the  piece  of   iris  Fig.  84. 

on  which  the  animal  was 
fixed,  and  cut  it  oft'  without 
destroying  the  cysticercus. 
Wlieii  removed  from  the  eye, 
the  slow  movement.^  of  the 
l>ody  and  changes  of  shape 
wera    easily    detected.      On     /  ^Ki^ 

exiimi nation  with  the  mich> 
8COIW?,  the  heuil  and  neck, 
surmounted  by  the  circle  of 
hookletj^  and  four  suckers, 
were  aeen  to  pmject  from  the 
side  of  the  body  (vide  Fig,  84  l 
The  removal  of  the  cysti- 
cercus  wa«  soon  followed  by 
the  disapjx^arance  of  all  nymj^- 
totus    of    inilanunation   and 

irritajjility  of  the  eve,  and  four  months  afterwards  the  patient  was 
able  to  rvad  Jiiger  Ko,  1. 


10.— IRIDO-CIIOKOIDITIS. 


T  have  already  jiointed  out,  when  t^peaking  of  iritis,  that  on  ac- 
count of  the  t'lose  relationship  between  the  iris,  ciliary  body,  and 
the  choroid  (which  in  truth  form  one  continuous  tissue,  the  nvcal 
tract),  any  inflammation  commencing  in  the  iris  is  very  pi*one  to 
extend  to  the  ciliary  body  and  choroid,  or  vice  versd.  The  most 
frequent  cause  of  such  an  extension  of  the  inflammation  of  tlio  iris 
to  the  choroid  is  to  be  sought  in  tlie  presence  of  considcmble  [K>d- 
terior  eyncchias,  or  still  more  in  complete  exclusion  of  the  pupil.* 

*  t  tuust  r«*minil  tlie  reader  I  hat  by  this  Ifrni  *' exclusion  of  the  pupil"  is  nicnnt^ 
lUftt  the  adUcaiun  between  llio  edge  of  the  pupil  aad  the  capsule  of  lliu  leaa  extends 
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In  Ruch  cases,  the  recurrence  of  the  inflammation,  and  its  extension 
to  the  ciliary  body  and  choroid  are  partly  due  to  the  constant  irri- 
tation and  teasing  kept  up  by  the  adhesions  at  the  edge  of  the 
pupil,  preventing  tlie  normal  dilatations  and  contmetions  of  the 
pupil,  which  take  place  in  accordance  with  any  alteration  in  the 
degree  of  illuminationj  the  moveineots  of  the  eye,  and  the  changes 
in  the  accommodation.  But  it  is  still  more  caused  by  the  inter- 
ruption in  the  coramunicatton  between  the  anterior  and  posterior 
chamber  (in  cases  of  exclusion  of  the  pupil),  which  prevents  that 
regjulation  and  just  balance  of  the  inti^a-ocolar  tension  in  front  and 
bexiind  the  iris,  wiiich  always  exists  in  tlie  healthy  eye*  Thu;^,  if 
there  is  any  increase  in  the  vitreous  humor,  the  anterior  chamber 
becomes  narrower,  and  contains  less  aqueous  humor;  if,  on  tlie  other 
hand,  the  quantity  of  the  aqueous  humor  is  increased,  the  iris  is 
somewhat  cupped  buck  wards,  and  the  fluid  in  the  iX)sterior  chamber 
diminished  in  quantity.  In  this  way,  changes  in  the  amount  of 
the  fluids  in  different  parts  of  the  eye  are  prevented  from  exercising 
any  deleterious  influence,  if  their  augmentation  does  not  exceed  a 
certain  degree*  For  on  account  of  the  regulation  between  the  an- 
terior and  posterior  chamber,  no  harm  accrues.  But  it  is  quite 
diflerent  when  this  communication  is  stopped,  and  the  iris  forms, 
so  to  say,  a  firm  barrier  between  the  anterior  and  posterior  chamber. 
For  if  there  is  any  incrciise  of  tension  in  the  posterior  portion  of 
the  eyQy  it  cannot  then  be  relieved  at  the  expense  of  fluid  in  the 
anterior  chamber,  consequently  a  stasis  occurs  in  the  circulation  of 
the  inner  tunic^  of  the  eyeball,  which  is  soon  followed  by  inflam- 
matory complications  of  a  serious  nature. 

In  [iractice  we  can  distinguish  two  princi^ial  forms  of  irido-cho- 
roiditis,  presenting  certain  characteristic  diflerences,  which  it  is  of 
conse^^uence  to  observe^  not  only  with  regard  to  the  prognosis,  but 
also  with  regard  to  the  line  of  operative  treatment  which  is  required 
in  each. 

In  tlie  first  form  the  disease  commences  with  iritis,  and  if  the 
pupil  is  not  kept  widely  dilated  with  atropine,  jjosterior  synechiEe 
soon  form  and  ra[*idly  lead  to  exclusion  of  the  pupil  from  circular 
synechia*  The  pupil  may  remain  clear  excepting  just  at  its  edge, 
whei'e  it  shows  a  welhmarked  border  of  pigmented  exudation. 
Gradually  we  notice  that  small  knob-like  hulgings  show  tliemselves 
in  the  iris,  which  ma^^  remain  chiefly  confined  to  one  jK^rtion,  or 
extend  more  or  less  to  the  whole  of  it,  so  that  the  iris  is  bulged 
forward  into  numerous  prominences,  like  sails  before  the  wind. 
This  bulging  is  not  due  to  any  firm  exudation  on  the  posterior 
surface  of  the  iris,  but  to  a  serous  effusion  behind  it ;  and  the 
partial  bulging  is  due  to  the  fact  that  some  portions  of  the  iris 

completely  round  the  drcomfcrcnce  of  the  pupil»  and  thus  shuts  off  the  commnni- 
cfttion  between  the  antenar  ttn<l  jiosterior  chamhcr.  TJie  aren  of  the  pupU  may, 
in  such  ft  CHflf*,  Ue  pcrtVcOy  clear  and  unoccupied  by  lymph.  If  Uils  is  not  the  caset 
hut  it  is  HUed  with  a  depositor  plug  of  Ijtnph,  it  is  termed  '^occtusion*^  of  the 
pupil,  aad  Uiis  Involves  alsu  exclusiaii. 
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resist  the  pressure  of  the  fluid  raore  than  others.     The  appearance 
presented  by  such  cases  is  very  peculiar  and  characteristic. 

On  account  of  the  firm  adhesion  of  the  whole  circumference  of 
the  pupil  to  the  capsule,  the  iris  cannot  at  this  point  yield  to  the 
pressure  of  the  fluid  behind  it,  but  bulges  out  between  the  pupil 
and  its  ciliary  adhesion  into  more  or  less  numerous,  knob-like  pro- 
tuberances, which  are  sometimes  so  considerable  in  size,  as  to  come 
in  contact  here  and  there  with  the  posterior  surface  of  the  cornea. 
The  bulge  slopes  gradually  down  towards  the  circumference  of  the 
cornea,  but  posses  steeply  down  to  the  pupil,  which  lies  in  a  crater- 
like depression. 

The  iris  is  mostly  very  much  discolored,  ani  of  a  gray  ash-like, 
or  greenish  tint.  On  closer  examination,  more  especially  with  the 
obliciue  illumination,  it  will  be  seen  that  its  fibrillee  are  somewhat 
f>pened  up  and  stretched  apart,  and  that  it  is  traversed  by  a  few 
dilated  tortuous  veins. 

The  tension  of  the  eye  is  generally  at  first  normal,  but  may  then 
become  considerably  increased,  finally  however  it  diminishes  more 
and  more  as  the  eye  becomes  atrophied.  If  the  pupil  is  clear,  the 
sight  may  at  the  outset  be  good,  but  when  the  bulging  of  the  iris 
occurs,  it  rapidly  deteriorates.  If  the  refractive  media  and  the 
pupil  are  sufliciently  clear  to  permit  of  an  ophthalmoscopic  exami- 
nation, the  vitreous  humor  is  often  seen  to  be  diffusely  clouded, 
with  delicate,  floating,  or  fixed  opacities  suspended  in  it,  proving 
that  the  disease  is  no  longer  confined  to  the  iris,  but  has  extended 
to  the  ciliary  body  and  choroid.  If  an  iridectomy- is  made  in  such 
a  case,  we  notice  that  when  the  knife  is  withdrawn,  some  aqueous 
humor  escapes  from  the  anterior  chamber ;  but  that  the  latter  is 
not  emptied  completely,  in  consequence  of  the  intra-ocular  pressure 
not  being  able  to  affect  the  anterior  chamber  on  account  of  the 
exclusion  of  the  pupil.  A  sufliciently  large  piece  of  iris  can  gene- 
rally be  seized  with  the  forceps  and  excised,  a  copious  stream  of 
watery  yellow  fluid  simultaneously  escaping  from  behind  it.  The 
iris  now  at  once  recedes  to  its  normal  plane,  even  although,  aa 
VonGraefe  points  out,  the  bulging  part  itself  has  not  been  excised, 
but  only  a  neighboring  portion  of  iris.  The  artificial  pupil  thu& 
obtained,  may  be  almost  entirely  clear,  excepting  iust  at  tne  edce 
of  the  pupil ;  or,  as  frequently  occurs,  a  more  or  less  considerable 

tKH-tion  of  the  uvea  is  found  to  be  left  behind  in  it ;  the  uvea 
laving  been  separated  from  the  iris  proper  by  the  fluid,  and  become 
attached  to  the  capsule  of  the  lens. 

The  second  form  of  irido-choroiditis  presents  very  different  appear- 
ances. The  iris,  instead  of  being  arched  forward  in  little  knob-like 
projections,  is  perfectly  straight  and  even  on  its  surface,  although 
It  ik  pressed  forward  towards  the  cornea,  producing  great  shallow- 
ness of  the  anterior  chamber,  but  the  pupil  is  not  drawn  back. 
There  is  complete  exclusion  of  the  pupil,  and  its  area  is  generally 
occupied  by  a  more  or  less  dense  false  membrane,  or  by  a  thick 
plug  of  lymph.  The  tissue  of  the  iris  looks  stretched,  its  fibrills^ 
are  indistinct,  its  surface  discolored,  and  of  a  dirty  reddish  tint, 
14 
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wbteh  is  paitly  dne  to  the  cloudiness  of  the  aqueoas  Inimor,  Ijut 
chiefir  to  the  nnmerous  hirge  tortuous  bloodvessels  which  traverse 
iH  surfitee ;  there  being  a  considerable  etasis  in  the  venous  circnla- 
lion  and  niechanioal  hyjienemift,  on  account  of  the  inilammatory 
aflivtiou  of  the  ciliary  body  and  choroid.     Tlie  pi-essing  forward 
of  the  iris  is  not  due  to  a  collection  of  tlui<l  behind  itj  bnt  to  the 
[|m$hing  forward  of  the  lens  (with  whose  capsule  the  iris  is  inti- 
mately connected  by  means  of  extensive,  thick  masses  of  exudation), 
which  yields  to  the  intra-ocular  pressure.     The  false  membmne  be- 
hind the  iri^  h  generally  very  considerable,  consisting  of  a  thick, 
[organized,  felt-like  mi\ss  of  exudation,  which  adheres  clos<»ly  to  the 
Icafisule  of  the  lens,  and  perhaps  fills  up  a  great  portion  of  the  j>os- 
'tcrior  chamber.     The  intra-ca(>sulnr  cells  generally  prolifemte,  and 
l>eeome  clouded,  hut  the  lens  itself  often  remains  transparent. 

In  these  eases,  a  simple  iridectumy  is  of  no  avail,  for  even  if  we 
can  ivmove  a  |K»rtion  of  the  iris  (wliich  is  often  very  difReult),  the 
^iilH>ntng  thus  made  is  again  rajiidly  closed  by  exudation,  for  the 
i»l>cration  excites  a  fresh  attack  ot^  inflammation^  atid  finally  such 
eyes  will  undergo  gradual  destrnction  fronj  atrophy,  if  they  are  not 
opemtetl  uiK)n  in  the  rnamier  described  below. 

I  must  state  that  the  distinctive  charactei's  of  these  two  forms  of 
iridt>-choroiditis  are  not  always  so  strongly  marked,  for  we  often 
meet  with  mixed  forms;  or, again,  the  second  may  sajtervcne  upon 
the  tirst,  forming,  so  to  say,  a  more  advanced  and  h(*peless  stage. 

It  has  been  stated  above,  tliat  irido-choroiditis  may  ensue  upon  an 
inflammation  which  primarily  aftceted  the  iris  and  then  extended 
ti)  the  ciliary  body  and  choroid  ;  or  that  it  may  begin  in  the  latter, 
and  only  subsequently  attack  the  iris.  It  is  sometimes  dilEcult^  at 
,  a  hite  stage  of  the  disease,  to  ascertain  with  anything  like  certainty, 
which  coui'se  the  disease  had  originally  pui-soed.  The  following 
tactH  will,  liowever,  afford  us  some  guidance.  When  the  disease 
originate**!  in  the  iris,  we  tind  that  there  were  well-marked  symp- 
torns  of  recurrent  inflammation,  and  that  the  structure  of  the  iris  is 
considerably  change*!,  being  much  discoloiH3d,  thinned  and  atro- 
phied*  Tlie  lens  also  becomes  less  frequently  opaque,  and  only  at 
a  much  later  period.  The  dimness  of  siglit  is  likewise  less  consider- 
alde,  and  depends  at  first  chiefly  upon  the  de]iosit  of  lymph  in  the 
pupil,  and  only  subsequently  upon  the  cloudiness  of  tlie  lens  or 
vitreons  humor.  Whereas,  if  tlie  inflammation  commenced  in  the 
choroid,  the  train  of  symptoms  is  different.  There  are  marked 
symptoms  of  ehoroitlitis,  with  opacity  of  tlie  vitreous  liumor,  fol- 
lowed very  generally  by  dotaehment  of  tlie  retina,  from  a  serous  or 
hemorrhagic  eil'nsiom  The  tension  of  the  eyeball  diminishes. 
Then  an  opacity  of  the  lens  su[>ervenes,  very  frequetitly  comnienciug 
at  its  jtosterior  pole,  arid  gradually  exteudiny;  thence  to  the  whole 
lens  subsianee.  At  a  later  stage,  the  lens  undergoes  further  degene- 
rative changes,  becoming  chalky,  and  tranafornied  into  a  '^  cataracta 
iiccreta."  I'he  iris  may  not  lie  afiected  until  a  late  i)eriod  of  tlje 
disease,  and  not  until  some  time  after  the  formation  of  cataract,  or 
it  may  become  inflamed  at  an  earlier  stage;  but  the  iritia  m  gene- 
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rally  insidious,  and  not  accompanied  by  any  marked  inflammatory 
Bymptoms.  The  pupil  becomes  adherent,  lymph  is  effused  in  its 
area  and  on  the  posterior  surface  of  the  iris,  which  may  become 
bulged  forward  by  fluid,  or  pressed  forward  by  dense  masses  of 
exudation.  Two  very  important  guides  by  which  to  distinguish 
between  this  form  of  irido-choroiditis  and  that  commencing  with 
an  inflammation  in  the  iris,  are  the  degree  of  sight  and  the  state  of 
the  field  of  vision.  The  perception  of  light  will  be  far  less  in  the 
former  case,  and  there  will  be  a  marked  contraction  or  absence  of 
that  part  of  the  field  (the  upper)  which  corresponds  to  the  detached 
portion  of  the  retina.  Thus,  if  the  light  from  the  lamp  is  distin- 
guished when  it  is  held  in  the  lower  half  of  the  field,  but  becomes 
invisible  when  it  is  removed  into  the  upper  half,  it  indicates  a 
detachment  of  the  lower  portion  of  the  retina. 

The  sight  is  generally  very  much  impaired  in  cases  of  irido-cho- 
roiditis so  that  the  patient  can  only  perhaps  distinguish  large  letters, 
count  fingers,  or  has  only  simple  perception  of  light.  In  irido-cho- 
roiditis uncomplicated  by  detachment  of  the  retina,  or  glaucomatous 
or  atrophic  changes  in  the  retina  and  optic  nerve,  the  quantitative 
field  of  vision  should  be  good. 

The  progiiosis  is,  of  course,  very  variable,  according  to  the  stage 
and  form  of  the  disease.  If  a  case  of  irido-choroiditis  (uncompli- 
cated with  extensive  lesions  of  the  choroid,  detachment  of  the  re- 
tina, or  opacity  of  the  lens)  be  seen  at  the  outset,  whilst  the  changes 
in  the  iris  are  still  but  slight,  the  area  of  the  pupil  clear,  or  only 
occupied  by  a  film  of  exudation,  and  there  are  no  masses  of  exuda- 
tion membranes  behind  the  iris,  the  prognosis  may  be  favorable  if 
the  sight  be  still  tolerably  good,  and  the  field  of  vision  normal. 

The  first  form  of  irido-choroiditis,  in  which  the  iris  is  bulged 
forward  by  fluid,  affords  a  much  better  prognosis  than  the  second. 
The  most  hopeless  of  all  are  of  course  the  cases  of  irido-choroiditis 
with  detachment  of  the  retina.  In  such  a  case,  or  if  there  is  no 
perception  of  light  left,  no  operation  should  be  attempted  excepting 
for  the  sake  of  relieving  pain,  or  diminishing  the  risk  of  sympa- 
thetic ophthalmia.  A  certain  degree  of  atrophy  of  the  eye  (if  it  be 
not  too  far  advanced,  and  the  perception  of  light  and  field  of  vision 
are  good)  does  not  contra-indicate  an  operation,  for  we  find  that 
the  iridectomy  often  arrests  the  atrophy,  and  that  the  eye  regains 
its  plumpness,  and  a  normal  degree  of  tension. 

The  most  frequent  cause  of  irido-choroiditis  is  the  presence  of 
posterior  synechise,  above  all,  the  circular  form.  The  presence  of 
adhesions  between  the  edge  of  the  pupil  and  the  capsule  of  the  lens 
leads  to  frequent  recurrences  of  the  iritis,  more  lymph  is  effused, 
more  synechise  formed,  until  finally  the  pupil  is  excluded,  and  then, 
if  this  has  not  already  occurred,  future  inflammations  are  sure  to 
extend  from  the  iris  to  the  ciliary  body  and  the  choroid.  -  The  best 
safeguard  against  a  recurrence  ot  the  iritis  and  the  supervention  of 
irido-choroiditis,  is  to  cure  a  case  of  iritis  without  the  formation 
of  any  posterior  synechise.  Of  course,  such  eyes  do  not  enjoy  a 
perfect  immunity  from  a  recurrence  of  iritis  if  a  suflicient  exciting 
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cause  sbotild  arise,  but  they  are  fsir  less  prone  to  it  than  if  adheaious 
have  remained  behind.  IridcM-horoiditis  may  alao  be  caused  by 
injuries  and  wounds  of  tlie  eye,  by  the  lodgment  of  foreiscu  l>odies 
(more  especially  splinters  of  metal,  gun  ca{*8,  or  glass)  vvithia  the 
eye,  and  by  operations,  particularly  those  for  cataract.  It  may 
likewise  arise  in  cousequenee  of  an  injury  to  tbe  other  eye,  tbud 
constituting  "sympathetic  ophthalmia.'' 

If  the  adhesions  between  the  iris  and  capsule  of  the  lens  are  not 
considerable,  and  are  thin  and  *Hongued,"  it  maybe  jiossible  to  tear 
them  through  by  the  prolonged  use  of  a  strong  solution  of  atropine, 
or  to  separate  them  by  0|>erative  interference  (corelysis).  But  if 
they  are  firm  and  broad,  and  eepecially  if  they  extend  all  around 
the  edge  of  tbe  pupil,  and  thus  cut  oft*  the  communication  between 
the  anterior  and  posterior  chamber,  we  must  have  recourse  to  iridee* 
tomy  ;  for  no  otiier  means  will  suffice  to  guard  tbe  eye  against  the 
dangers  of  irido-choroiditis,  or  to  stay  the  progress  of  this  disease 
if  it  is  already  present. 

In  the  early  stage,  when  the  adhesions  are  not  very  extensive 
and  firnij  and  the  tissue  of  the  iris  has  not  yet  undergone  atrophic 
changes,  it  is  generally  not  difficult  to  obtain  a  toleralbly  good  arti- 
ficial pupil,  by  means  of  an  iridectomy.  Frequently,  however,  a 
small  rim  of  iris,  at  the  edge  of  the  pupil,  is  so  firmly  attached  to 
tbe  cafisule  as  not  to  yield  to  the  traction  of  the  forceps,  but  is  left 
standing.  This  does  not  invalidate  the  result,  if  a  tolerable  si^sed 
inoce  of  iris  is  removed,  and  a  clear  artificial  pupil  and  a  free  com- 
munication between  the  two  chambers  are  established.  If  the  pupil 
is  only  adherent  at  certain  ^Kiints,  it  will  be  best  to  employ  a  fine 
blunt  hook,  instead  of  the  iris  torcep,  for  catching  up  the  iris, 
Tlie  hook  is  to  be  passed  carefully  along  to  the  edge  of  the  pupil 
(the  portion  where  there  are  no  synechia?),  gently  turned  over  the 
margin,  and  the  iris  then  drawn  out  and  snip[>ed  off.  In  this  way, 
we  may  often  succeed  in  excising  a  considerable  segment  of  the  iris*^^ 
whereas  from  the  rottenness  of  its  struct  ui>^  and  the  firmness  cS^^ 
the  adhesions,  it  would  probably  have  I'esisted  the  grasp  of  the 
forceps,  and  only  small  shreds  have  been  removed.  Care  must  be 
taken  never  to  employ  too  much  force  in  the  removal  of  the  iris, 
otherwise  a  dialysis  may  be  easily  produced  at  the  opj^kosite  circum- 
ference of  the  iris. 

We  generally  find  that  after  the  operation,  the  inflammatory 
symptoms  quickly  subside,  that  the  si^ht  improves,  and  that  the 
recurrence  of  innammation  is  arrested.     In  some  cases,  howe 
this  is  not  the  case.     ExjH:>sure  to  cold,  bright  light,  continaed 
of  the  eyes,  easily  reprcHluc*e  an  infiammation.    Utboee  recurreiioes 
ajne  frequent  and  obstinate,  much  benefit  is  often  derived  from 
aeoond  iridectomy,  made  in  an  opposite  direction,  so  that  tho  two 
haUes  of  the  iris  are  completely  cut  off  from  each  other.     This 
operation  has  been  practised  with  much  success  by  Gmefe  and 
Critchett  (indef^endently  of  each  other),  and  I  have  often  found 
much  benefit  trom  ita  performance  in  cases  of  obstinate  recurrent 
iritis.    The  line  of  the  double  iridectomy  may  be  either  horizontal 
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or  vertical.  The  advantage  of  the  latter  is,  that  a  more  or  less 
considenible  portion  of  the  upper  part  of  the  artificial  pupil  is 
covered  by  the  upper  lid,  which  diminishes  the  circles  of  diffusion 
upon  the  retina. 

In  that  form  of  irido-choroiditis,  in  which  the  iris  is  bulged 
forward  by  knob-like  protuberances,  and  the  edge  of  the  pupil  is 
tied  down  tightly  by  a  firm  circular  synechia,  it  is  generally  not 
difficult  to  grasp  and  remove  a  considerable  piece  of  iris,  and  thus 
to  form  a  good-sized  artificial  pupil. 

On  account  of  the  great  shallowness  of  the  anterior  chamber  and 
the  proximity  of  the  bulging  iris  to  the  i>osterior  portion  of  the 
cornea,  it  is  often  very  difficult  to  avoid  cutting  the  iris  with  the 
common  iridectomy  knife.  It  is  better,  therefore,  to  make  the  in- 
cision with  Von  Graefe's  long,  narrow  cataract  knife,  for  with  it 
we  can  skirt  the  edge  of  the  chamber,  and  g«in  a  large  incision 
without  any  fear  of  injuring  the  iris. 

We  unfortunately  not  unfrequently  find  that  although  the  iridec- 
tomy is  large,  the  sight  is  but  little  if  at  all  improved,  for  the  arti- 
ficial pupil  is  occupied  by  a  thick  uveal  membrane  detached  by 
the  fluid  from  the  iris.  It  is  of  practical  importance  to  remember 
the  probability  of  this  occurrence  on  forming  our  prognosis  as  to 
the  effect  of  the  operation ;  hence  we  should  never  definitively 
promise  the  patient  great  improvement  of  sight  after  the  first  ope- 
ration, but  prepare  him  for  the  probable  necessity  of  a  second.  The 
uveal  pigment  is  so  intimately  connected  with  the  capsule  of  the 
lens,  that  it  is  generally  unwise  to  attempt  to  scrape  a  portion  of 
it  off,  as  rupture  of  the  capsule  and  traumatic  cataract  might  ensue. 
If  we  therefore  find  that  so  considerable  a  portion  of  the  artificial 
pupil  (the  natural  one  being  also  blocked  up  by  lymph)  is  occupied 
by  the  uvea  as  greatly  to' impair  the  sight,  it  will  be  best,  at  a 
later  period,  to  make  another  iridectomy  in  a  different  direction, 
in  the  hope  that  at  this  point  there  may  be  less  deposit  upon  the 
capsule.  By  this  means,  or  even  by  a  third  iridectomy,  we  may 
succeed  in  finally  giving  the  patient  a  good  clear  pupil  and  a  con- 
siderable degree  of  sight.  A  most  interesting  and  instructive  ex- 
ample of  this  kind  occurred  amongst  the  patients  at  Moorfields, 
where  Mr.  Bowman  repeated  the  operation  ;  performing  iridectomy 
twice  u[>on  the  right  eye  and  three  times  upon  the  left.  The  result 
was  most  successful.  On  the  patient's  admission  his  sight  was  as 
follows:  Right  eye,  letters  of  20  (Jiiger)  with  difficulty,  counts 
fingers  within  18  inches.  Left  eye — counts  fingers  with  uncertainty 
within  3  feet.  Seven  weeks  afterwards,  on  his  discharge  from  the 
hospital,  he  could  read  No.  2  with  the  right  eye,  and  No.  12  with 
the  left.» 

Even  although  the  first  iridectomy  may  not  materially  improve 
the  sight,  we  find  that  it  generally  exerts  a  beneficial  influence 
upon  the  tissue  of  the  iris  and  the  general  condition  of  the  eye; 

>  I  have  reported  this  case  at  length  in  the  ''Royal  London  Ophth.  Hosp. 
Reports,"  vol.  iii. 
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the  iris  gradually  gaining  a  more  normal  color  and  appearance. 
Von  Graet'e  was  the  first  to  call  attention  to  the  fact  that  a  certain 
degree  of  atrophy  of  the  eye^conBequeat  upon  irido-choroiditis,  may 
be  arrested  by  the  performance  of  iridectomy,  and  the  eye  regain 
its  normal  tenaion.  This  fact  fias  since  been  widely  acknowledged 
by  all  surgeons  who  have  niot'h  experience  on  this  euliject.  Of 
course,  the  atrophy  must  not  have  advanced  too  far,  otherwise  its 
arrest  will  be  impossible,  the  same  being  tlie  case  if  detachment  of 
the  retina  has  occurred.  The  benefit  derived  from  iridectomy 
(perhaps  repeated  several  timen)  in  these  cases,  is  that  the  stasia 
and  congestion  in  the  choroidal  ves-sels  are  relieved,  which  not  only 
causes  an  improvement  in  tfie  choroidal  circulation,  but  also  in  the 
nutrition  of  the  vitreous  liumor. 

If  we  cannot  succeed  iu  tinding  a  jM"»rtion  of  capsule  sufficiently 
clear  of  uveal  pigment  to  allow  cd'  mucli  improvement  of  sight,  or 
if  the  lens  is  opaque,  it  wilt  be  best  to  remove  tlie  latter. 

Whilst  we  may  attbrd  corjmderahle  improvement  in  the  above 
cla88  of  cases  from  rei>eated  iridectomies,  this  U  by  no  means  the 
rule  in  the  second  kind  of  iriilo-clioroiditis.  Although  in  the 
former  case  the  tii'st  artificial  pupil  often  becomes  narrowed  or 
even  closed,  yet  the  texture  of  the  iris  itu proves  *  at  a  second  ope- 
ration w^c  njostly  succeed  in  gaining  a  larger  [vupil,  and  at  a  sub- 
sequent one,  a  tolerably  good  result  as  m  the  sight.  But  when 
thick  felt-like  masses  of  exudation  exist  between  tlie  iris  and 
capsule,  we  fail  to  remove  a  considerable  portion  of  the  rotten  iris, 
and  this  attempt,  moreover,  sets  up  renewed  inflammation,  in- 
creaaed  proliferation  of  the  exudation  nuisses,  and  we  thus,  instead 
of  improving  the  condition,  hasten  the  atrophy  of  the  eye.  It  will 
theretbre  be  necessary,  in  order  to  benefit  such  cases,  to  remove 
not  only  the  iris  but  the  dense  masses  behind  it;  but  tliey  ai'e 
generall}^  so  firmly  adherent  to  the  cajjsule  that  we  are  almost  sure 
to  rujrture  the  latter  in  our  endeavor  to  remove  them.  A  trau- 
matic cataract  is  formed,  if  the  lens  is  not  already  opaque,  and 
this  complicates  mattei-s  still  more.  But  Von  Graefe  liad  an  op- 
portunity of  seeing  that  these  false  membranes  could  be  removed 
with  comparative  facility  and  success  when  the  lens  was  absent.* 
This  led  him  to  remove  the  lens,  prior  to  attempting  the  with- 
drawal of  the  iris  and  exudation  musses.  In  these  cases  Von 
Graefe  now  operates  in  the  following  manner:*  With  his  narrow 
cataract  knife  he  makes  the  section  just  as  in  his  operation  for 
(mtaract,  with  the  exception  that,  directly  the  puncture  is  made, 
the  blade  is  passed  straight  thnmgb  tlie  iris,  and  brought  out  at  the 
counter  puncture,  thus  freely  <lividing  tlie  iris.  This  generally 
causes  such  a  wide  laceration  of  the  capsule,  that  the  lens  matter 
exudes  even  while  the  section  is  being  made.  A  pair  of  firmly- 
catching,  cross-grooved  forceps  is  then  passed  into  the  incision,  and 

*  ••  A..  C  0.,*»  0,  2,  or     Vide  also  tlie  autbor'a  abalract  of  this  pRper,  *'  R  L.  O. 
.  f.  O./*  14,3,141. 
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one  blade  pushed  boldly  forward  between  the  iris  and  cornea,  and 
the  other  behind  the  retro-iritic  masses  of  exudation  ;  the  iris  and 
portions  of  false  membrane  which  are  thus  grasped,  are  then  to  be 

rtly  drawn  out.  If  they  do  not  come  readily,  their  removal  may 
facilitated  by  makins:  a  cut  with  the  scissors  at  each  extremity 
of  the  linear  incision,  which  had  been  made  through  the  iris  witn 
the  knife.  The  removal  of  the  iris  and  false  membrane  is  often 
followed  by  the  escape  of  the  remaining  portion  of  the  lens,  in 
which  case  the  operation  may  be  regarded  as  completed.  If  this 
does  not  take  place,  the  capsule  should  be  freely  lacerated  with  the 
pricker  (cystotome),  and  the  lens  evacuated  by  a  slight  pressure 
of  the  curette  on  the  cornea,  just  as  in  Von  Graefe's  operation  for 
extraction  of  cataract.  Should  some  opaque  portions  of  capsule 
remain  behind  in  the  lower  portion  of  the  pupil  after  the  removal 
of  the  lens,  they  are  to  be  seized  with  the  grooved  forceps  and 
gently  removed,  if  they  are  not  too  firmly  adherent  to  the  iris  or 
ciliary  processes.  If  the  lens  is  chalky.  Von  Graefe  passes  in  a 
curved  hook,  and,  pressing  this  somewhat  on  the  anterior  capsule, 
endeavors  to  free  the  lens  from  any  adhesions,  and  thus  make  it 
sufficiently  moveable  to  escape  through  the  section  by  a  little 
pressure  of  the  curette  on  the  cornea.  He,  however,  strongly 
objects,  even  in  these  cases,  to  the  introduction  of  any  instrument 
{e.g.^  a  scoop)  behind  the  lens. 

As  the  success  of  the  iridectomy  and  of  the  extraction  of  the  lens 
in  cases  of  irido-choroiditis  is  often  invalidated  by  the  contraction 
and  subsequent  closure  of  the  artificial  pupil,  Mr.  Bowman  has 
devised  the  following  operation,  termed  by  him,  "  excision  of  the 
pupil,"  which  has  aflforded  favorable  results :  The  puncture  and 
counter-puncture  may  be  made  as  in  Von  Graefe's  operation  for 
extraction  of  cataract  (and  with  the  same  knifei  The  incision  is 
not,  however,  concluded,  but  a  narrow  bridge  is  left  standing  at  its 
apex,  which  aids  in  preventing  the  escape  of  the  vitreous.  The 
bladesof  a  pair  of  fine  scissors  are  then  introduced  through  the  first 
incision  (the  puncture),  and  the  one  blade  (blunt-pointed)  passed  in 
front  of  the  iris  ;  the  other,  which  is  sharp,  pierces  the  iris  and 
anterior  capsule  of  the  lens,  and  running  down  in  front  of  the  nu- 
cleus, and  without  moving  it  from  its  bed,  a  cut  is  made  diagonally 
downwards  as  far  as  the  centre  of  the  lower  part  of  the  iris.  The 
scissors  are  then  withdrawn,  and  next  introduced  through  the 
counter-puncture,  and  a  similar  incision  made  on  this  side,  so  that 
the  two  incisions  meet  at  the  lower  part  of  the  iris,  including  be- 
tween them  a  large  triangular  piece  of  iris  as  well  as  the  constrictor 
pupillse.  Finally  the  base  of  the  triangle  is  divided  by  cutting 
through  the  upper  portion  of  the  iris  lying  between  the  puncture 
and  counter-puncture,  and  the  whole  triangular  piece  is  then  re- 
moved, as  well  as  any  false  membrane  attached  to  it,  with  a  pair  of 
forceps.  The  bridge  of  cornea  is  then  divided,  and  the  lens  re- 
moved in  the  usual  manner.  The  operation  has  been  varied  by  Mr. 
Bowman  in  two  or  three  ways,  according  to  the  cases  dealt  with. 
When  there  is  no  lens  to  be  removed,  the  bridge  of  cornea  is  not 
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divided^  as  the  operation  is  already  complete.  Sometimes  tlie  cut 
across  the  base  of  the  iris  or  the  third  above  described,  is  not  necea- 
eary,  at^  the  triaiiguhir  portion  of  iris,  including  the  pupil  and  cap- 
i^ule,  admits  of  being  easily  torn  off  along  the  ciliary  attachment. 
It  is  when  there  is  a  very  dense  and  tough  capsule  or  false  mem- 
lirane  behind  the  iris,  that  the  third  incision  with  scissors  is  chiefly 
required,  as  avoiding  tbe  dangerous  dragging  of  the  ciliary  struc- 
tures. Ill  other  instances,  the  entire  section  of  the  cornea  has  been 
made  at  one  stroke,  without  leaving  the  temporary  bridge. 

Mr.  Bowman  has  also  applied  the  same  nunlu  of  opemting  to  eases  i 
of  dense  membranous  obstruction  of  the  iris  region,  where  the  lena 
Imsbeeu  previously  removed,  and  to  these  he  eonsiflei's  it  to  be  par- 
ticularly applicable,  especially  if  its  performance  be  delayed  until 
all  signs  of  inflammatory  tendency  have  entirely  disapi>eared. 


IL— SYMPATHETIC  OPnTHALMIA. 

The  name  of  "sympathetic  ophthalmia"  was  first  applied  by 
Mackenzie  to  those  cases  in  which  an  injury  of  the  one  eye  was  fol- 
lowed by  a  peculiar  inflanmiation  in  the  other,  %vhieh  generally 
ensues  within  a  sbort  time  of  the  accident,  and  proves  extremely 
dangerous  and  intractable.  That  such  a  sympathy  exists  between 
the  two  eyes  had,  however,  been  previously  pointed  out  by  Himly 
and  Beer. 

The  chamcter  of  sympathetic  inflammation  is  so  extremely  dan- 
gerous and  insidious,  that  if  it  lias  once  been  lit  up,  we  ai*e  but 
seldom  able  to  stay  its  progress  before  gi*eat,  and  often  irreparable, 
mischief,  has  been  done.  In  the  great  majority  of  cases,  the  dis- 
ease shows  itself  in  the  form  of  a  very  malignant  irido-eyclitis, 
accompanied  by  great  degeneration  of  tlie  iris,  total  exclusion  of  the 
pupil,  and  the  formation  of  dense  masses  of  exudation  between  the 
posterior  surface  of  the  iris  and  the  capsule  of  the  lens.  This  is  the 
'*  sympathetic  oj»hthaImia"  par  ercellrnee ^hnt  it  occiisionally  appears 
in  a  more  ti*actable  and  lieiiign  form,  assuming  the  character  of 
serous  iritis.  Von  Graefe  has,  moreover,  ol>served  a  third  and  still 
more  rare  attcction,  viz.,  sympatbetic  choroido-retinitis. 

It  is  of  practical  importance  to  distinguish  the  condition  of  sym- 

}>athetic  irritation,  wbich  sometimes  ensues  upon  an  injury  or  iu- 
lammation  of  the  one  eye,  fron^  sympathetic  ophthalmia.  In  the 
former  ease,  the  patient  finds  that  finy  inflammatory  exacerbation 
of  the  injured  eye  is  accom|»anied  liy  more  or  less  irritability  of  the 
other.  He  is  unable  to  employ  the  latter  in  reading  or  fine  work, 
without  its  soon  becoming  tired  and  strained,  owing  to  an  impair- 
ment of  the  power  of  accommodation.  The  range  of  accommodation 
is  general ly  also  m a rked h^  dim i n ish ed ,  the  nea r  poin t  bei ng  removed 
further  from  the  eye.  Every  accommodative  etfort  causes  the  eye 
to  flush  up  and  become  irritable,  a  bricht  rosy  zoneajfpears  around 
the  cornea,  and  photophobia  and  laclirymation  soon  suy*ervene, 
together  with   more   or  less  cihary  ncundgia.     These  sy^mptoms 
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generally  subside,  more  especially  at  the  commencement,  as  soon  as 
the  work  is  laid  aside,  but  quickly  reappear  on  its  being  resumed,  or 
when  the  eye  is  exposed  to  cold,  bright  light,  etc.  The  injured  eye, 
moreover,  often  also  becomes  painful  and  irritable,  when  the  other 
is  used  for  reading  or  sewing.  Bonders  describes  a  form  of  severe 
sympathetic  irritation  under  the  name  of  "  sympathetic  neurosis." 
It  is  particularly  distinguished  by  the  intensity  of  the  photophobia 
and  lachrymation,  these  symptoms  being  often  so  severe  as  to  cause 
a  violent  spasm  of  the  lids,  and  directly  any  attempt  is  made  to 
open  the  eye,  a  stream  of  scalding  tears  pours  over  the  cheek. 
There  is,  however,  no  impairment  of  sight,  although  from  its  great 
irritability  the  eye  is  quite  unfit  for  use.  Bonders  considers  that 
this  neurosis  never  passes  over  into  sympathetic  ophthalmia,  and 
yields  in  a  very  rapid  and  marked  manner  to  the  removal  of  the 
injured  eye.  Whether  or  not  cases  of  sympathetic  irritation  are  to 
be  regarded  in  the  light  of  a  premonitory  stage  of  sympathetic 
ophthalmia,  or  whether  they  are  to  be  looked  upon  as  completely 
differing  from  it  in  character,  and  as  never  liable  to  pass  over  into 
it,  is  at  present,  I  think,  an  open  question.  Whilst  on  the  one  hand, 
it  must  be  admitted  that  we  occasionally  meet  with  instances  in 
which  a  state  of  great  irritability  has  existed  for  a  long  time  with- 
out setting  up  sympathetic  ophthalmia,  yet  on  the  other,  it  must  also 
be  conceded,  that  the  attack  of  inflammation  is  often  shown  to 
have  been  clearly  preceded  by  symptoms  of  irritation.  Althouffh 
this  question  is  one  of  much  interest  and  importance  in  the  study 
of  the  true  nature  of  sympathetic  inflammation,  it  is  fortunately  of 
but  little  consequence  in  the  treatment.  For  I  think  there  can  be 
no  doubt  that  the  proper  mode  of  dealing  with  a  case  in  which 
nmrked  and  persistent  symptoms  of  sympathetic  irritability  appear, 
is  the  immediate  removal  of  the  injured  eye,  more  especially  if  its 
sight  is  lost  or  very  much  impaired.  Indeed,  it  would  be  incurring 
unnecessary  risk  to  neglect  doing  so,  on  the  supposition  that  the 
state  of  irritation  would  never  pass  over  into  that  of  inflammation. 
Sympathetic  iridocyclitis  is  characterized  by  all  the  symptoms  of 
a  severe  intra-ocular  inflammation.  The  eyelids  are  somewhat  red 
and  swollen,  and  there  is  more  or  less  photophobia,  lachrymation, 
and  ciliary  neuralgia.  Sometimes,  however,  there  is  not  the 
slightest  pain,  so  that  even  in  children  we  hear  no  complaint,  and 
this  invests  the  disease  with  a  peculiarly  dangerous  character,  as 
it  is  very  apt  to  be  long  unnoticed  by  the  parents.  The  ciliary 
region  is  generally  sensitive  to  the  touch,  and  often  acutely  so. 
Soon  there  appear  some  peri-corneal  vascularity  and  chemosis,  the 
iris  becomes  discolored,  and  of  a  yellowish-red  tint,  the  aqueous 
humor  is  clouded,  and  the  anterior  chamber  perhaps  diminished 
in  depth.  There  is  a  rapid  effusion  of  lymph  at  the  edge  of  the 
pupil,  soon  leading  to  its  complete  exclusion  [Fig.  85] ;  indeed 
the  action  of  atropine  exerts  but  little  influence  upon  the  pupil. 
The  exudation  is  not,  however,  confined  to  the  pupillary  edge, 
but  extends  to  the  posterior  surface  of  the  iris  and  the  ciliary 
processes.    The  iris  becomes  firmly  glued  down  to  the  capsule  of 
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the  lenSj  and,  as  the  disease  advances,  these  exudations  assume  a 

Iyery  deuse,  fimi,  and  organized  character.     Lymph  is  also  effused 
upon   the    surface  and    into   the 
tFig.  85.  stroma  of  the  iris,  often  to  suchj 

^^^■■■HMb^^^         an  extent,  that  the  latter  appears 
I ^^^^^^^^^^mi|HH|^       soaked  in  it.     The  pupil  is  either 
^^^^^^      ...    .^^^J^^^B:      covered  by  a  film  of  exudation,  or 

may  be  completely  occluded  by  a 
dense  yellow  nodule.  On  account 
of  the  inflammatory  swelling  of 
the  ciliary  body,  this  region  is 
very  sensitive  to  the  toucli,  and 
the  circulation  of  the  iris  is  greatly 
impeded,  and  the  venous  efflux  oh- 
structed ;  hence  we  soon  notice  the  apiiearance  of  large  tortuous 

■  veins  upon  the  iris.  Its  etructui'e  soon  bectinies  degenerated  atid 
changed  into  a  firm,  tense,  fibrillar  tissue,  which  cannot  be  caught 
up  in  a  fold  by  the  iridectomy  foreejis,  but  is  so  friable  and  rotten 
that  it  teat's  and  breaks  down  utuler  their  grasp.  Ileuce  if  an 
iridectomy  is  attempted,  we  shall  only  f^ucceed  in  tearing  away  a 
small  jjortion  of  the  iris,  and  probably  set  up  fresh  iuflaiumation* 
which  will  lead  to  a  rapid   increase  in  the  density  and  extent   of 

■  the  exudation-masses.  If  tlie  pupil  and  refracting  niixlia  are  BufR- 
ciently  clear  to  permit  of  the  use  of  the  oithtbahnoscope,  we  may 
notice  opacities  in  the  vitreous  humor,  and  inflammatory  clianges 
in  the  choroid  and  retina.  Or  there  may  be  dense  masses  of  exu- 
dation in  the  anterior  ]>ortion  of  the  vitreous  humor,  giving  rise 
tto  a  peculiar  yellow,  histrous  reflex.  At  a  later  stage  of  the  dis-. 
ea,-*e,  wlien  tlie  morl>id  products  have  become  more  eonsolidatcd, ' 
the  periphery  of  the  iris  is  often  drawn  back,  wliieh  is  due  to  a 

tdii-ect  retraction  caused  liy  the  adhesion  of  its  fiosterior  surface  to 
the  ciliary  processes  (Graefe*).     Whereas,  on  account  of  the  increase 
in  the  exudation  behind  the  iris,  the  latter,  and  with  it  the  lens, 
is  moved  forward.     So  that  the  more  central  |K>rtion  of  the  iris  and 
the  pupil  are  approached  nearer  the  cornea,  and  the  anterior  chamber 
narrowed,  wliilst  the  iieriphery  of  the  iris  may  be  drawn  back  to* 
■wards  the  ciliary  body.     In  other  cases,  fluid  is  eflused  behind  the 
^Uris,  and  the  hitter  becomes  bulged  out  into  little  protuberances. 
H|rhe  attack  is  often  so  insidious  and  painless,  that  the  pitient  pays 
i3ut  little  heed  to  the  first  stage  of  the  inflammation,  thinking  j>er- 
Iiap«  that  he  has  only  caught  a  slight  '^cokF'  in  the  eye ;  and  it  is 
^lot  till  the  si^ht  hccomes  inaterialfy  aftected,  that  he  is  frightened| 
^knd  seeks  medical  aid»     In  children  esftecially  (from  their  takin| 
Jytit  little  heed  of  the  impairment  of  sight  and  from  the  absence 
^>ai^u)  the  disease  is  sometimes  allowed  to  proceed  very  far  inde< 
before  much  attention  is  paid  to  it  by  the  parents.     But  although! 
the  Bj^ontaneous  pain  is  often  absent,  we  find  that  the  region  of 
thu  ciliary  Ixnly  is  generally  very  sensitive  to  the  touch,  and  som^^J 
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times,  as  has  been  pointed  out  by  Bowman  and  Von  Graefe,  at  a 
spot  corresponding  symmetrically  to  the  point  at  which  the  other 
eye  has  been  injured,  or  where  it  still  remains  tender  to  the  touch. 

The  tension  of  the  eye  varies  considerably  ;  at  first,  it  is  gener- 
ally more  or  less  increased,  but  then  it  gradually  diminishes  until 
the  eye  becomes  quite  soft,  being  still,  however,  liable  to  consider- 
able fluctuations  in  consistence.  It  is,  moreover,  a  fact  of  grfeat 
practical  importance,  that  if  such  eyes  are  left  alone,  and  the  acme 
of  the  inflammatory  process  is  allowed  to  subside,  and  the  eye  to 
become  quiet,  that  gradually  and  slowly  its  condition  often  begins 
to  improve.  The  tension  becomes  better,  and  gradually  augments 
until  it  may  even  reach  the  normal  standard ;  the  tissue  of  the  iris 
improves  greatly  in  appearance,  loses  its  dirty  yellow  hue,  and 
assumes  a  fresher  and  more  normal  tint. 

Jn  the  sympathetic  serous  iritis  we  find  that  the  symptoms  are 
very  different,  and  closely  resemble  those  of  serous  iritis,  or  serous 
irido-cyclitis.  Together  with  a  certain  degree  of  ciliary  injection, 
we  notice  that  the  iris  is  somewhat  discolored,  the  pupil  perhaps 
dilated,  the  aqueous  humor  faintly  clouded,  and  the  posterior 
surface  of  the  cornea  dotted  by  innumerable,  small,  punctiform 
opacities,  which  are  perhaps  arranged  in  the  form  of  a  pyramid, 
having  its  base  downwards.  The  depth  of  the  anterior  chamber 
may  be  increased.  If  the  inflammation  has  extended  to  the  ciliary 
body,  this  is  sensitive  to  the  touch,  and  the  vitreous  humor  is 
likewise  clouded,  more  especially  if  there  is  also  choroiditis.  The 
intra-ocular  tension  is  often  augmented.  This  form  is  much  less 
common,  and  much  less  dangerous  than  sympathetic  irido-cyclitis, 
but  it  may  pass  over  into  the  latter. 

According  to  Mooren,^  the  cases  in  which  the  sympathetic  in- 
flammation commences  in  the  iris  afl^brd  a  more  favorable  prognosis 
than  if  it  starts  from  the  choroid,  the  worst  form  being  wnere  it 
begins  in  the  ciliary  body. 

V  on  Qraefe*  describes  another  and  very  rare  form  of  sympathetic 
ophthalmia,  under  the  name  of  "  sympathetic  choroido-reiinitis^'^  and 
narrates  two  cases,  illustrative  of  the  symptoms  presented  by  it. 
In  one  of  these,  the  patient  had  a  dislocated  chalky  lens  lying  in 
the  anterior  chamber  of  the  left  eye,  which  was  perfectly  blind, 
and  somewhat  atrophied.  The  lens  was  removed  with  facility  bv 
Von  Qraefe,  but  the  operation  was  accompanied  by  a  considerable 
loss  of  fluid,  yellow  vitreous  humor.  The  eye  remained  irritable, 
red,  and  very  sensitive  to  the  touch  for  several  weeks,  and  there 
were,  moreover,  symptoms  of  plastic  cyclitis.  Six  weeks  after  the 
operation,  when  these  symptoms  had  somewhat  subsided,  but  the 
sensibility  to  the  touch  still  remained,  the  sight- of  the  right  eye, 
which  had  hitherto  been  perfectly  good,  began  suddenly  to  be  im- 
paired, but  this  was  unaccompanied  by  any  pain.     The  acuity  of 

>  Vide  Mooren^s  very  interesting  and  valuable  work,  **  Ueber  Sympatliisclie 
Gesichtsstorungen/*  p.  92.    Berlin,  Hirschwald,  1869. 
«  ''Archiy.  f.  O./'xii.  2,  171. 
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viflion  had  already  on  the  second  day  after  the  attack  sunk  to  one- 
fifth»  and  there  was  conBiderable  torpor  of  the  retina,  with  indis- 
tinctness of  eccentric  vision  in  the  whole  of  the  temporal  half  of 
the  visual  field.  With  the  ophthalnio3co|K?,  the  retinal  veins  were 
ieen  to  he  very  tortuous  and  dilated,  more  especially  on  the  inner 
Bido.  The  retina  also  showed  a  delicate  ana  diffuse  cloudiness, 
which  not  only  veiled  the  choroidal  rin^  of  the  optic  nerve,  but 
extended  to  certain  jriortions  of  the  retina,  especially  along  the 
eounse  of  some  of  the  larc^er  retinal  vesBels,  Slight  symptoms  of 
irilis  soon  supervened,  and  very  delicate  pnnctiform  opacities  were 
observed  on  the  membrane  of  Descemet  The  power  of  accommo- 
dation was  almost  completely  paral^^zed.  These  symptoms  gradually 
6nl»sided,  and  the  sight  bec-ame  hnally  quite  restored.  Whether 
this  favorable  result  was  chiefly  due  to  the  remedial  meai^iires  em- 
ployed (local  depletion,  bichloride  of  mercury,  and  afterwards 
iodide  of  potaasium),  or  to  the  extinction  of  the  sensibility  of  the 
left  eye  to  the  touch,  was  uncertain.  Voa  Graefe  himself  lays  the 
greater  stress  upon  the  last  fact.  The  morbid  appearanca^  of  the 
retina  disapfjcared  less  rapidly  than  the  functional  disturbances, 
and  then  there  were  noticed  patches  of  cltoroiditis. 

The  anises  of  s^i/mpathetk  ophthalmia  are  to  be  sought  in  those 
lesions  which  nmy  set  up  a  plastic  inflammation  of  the  ciliary 
body*  1,  Amongst  the  most  frequent  causes  are  injuries  to  the 
eye,  such  as  punctured  and  incised  wounds,  more  especially  in  the 
region  of  the  ciliary  body.  If  such  wounds  are  extensive,  the  lens 
has  generally  escaj>ed,  accompanied  i»erhap9  by  considerable  loss  of 
vitreous  and  extensive  intra-ocular  hemorrhage.  8mall  incised 
wounds  of  the  ciliary  region,  or  situated  partly  in  the  latter  and 
partly  in  the  cornea,  are  not  necessarily  of  so  dangerous  a  character, 
inoi-e  esf»ec»ially  if  they  have  only  penetrated  tlie  coats  of  the  eye, 
without  injury  of  the  lens  or  vitreous  humor.  In  such  cases,  no 
time  should  be  lost  in  bringing  the  lips  of  the  little  wound  together 
with  a  suture.  Union  hy  the  first  intention  will  take  place,  and 
many  an  eye  will  thus  be  saved,  wliich  might  otherwise  have  not 
only  been  itself  lost  from  choroiditis,  but  might  have  also  proved 
a  source  of  danger  to  the  other  eye*  In  wounds  which  implicate 
the  cornea  alone,  there  is  generally  not  much  danger  of  sympathetic 
ophthalmia,  although,  if  they  arc  accompanied  by  a  considerable 

Erolapse  of  the  iris,  and  this  is  situated  near  the  periphery,  it  may, 
y  dragging  ufjon  and  irritating  the  ciliary  processes,  set  up  sym- 
pathetic ophthalmia.  But  when  there  has  been  a  penetrating 
wound  of  tne  cornea  (such  tis  may  be  produced  by  a  pair  of  scissors), 
and  the  iris  and  lens  have  been  also  injured,  there  is  always  some 
risk*  The  disease  may,  moreover,  be  likewise  produced  by  severe 
_coutu*»ion8  of  the  eye. 

2.  Foreign  bodies  lodged  within  the  eye,  are  a  most  fi-equent 

luse.     Amongst  these  we  must  especially  enumerate  portions  of 

gun  cap  or  of  metal,  and  splinters  of  glass  or  stone.    They  prove 

a  source  of  constant  irritation  to  the  eye,  more  especially  if  they 

*  considerable  in  size,  and  difler  in  their  chemical  constituents 
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from  the  structures  in  which  they  are  imbedded.  Inflammation 
of  the  iris  and  choroid  supervene,  and  the  eye  may  become  gradually 
atrophied,  shrinking  down  to  a  small  shrivelled  stump.  But  even 
then,  all  danger  to  the  other  eye,  if  this  has  hitherto  escaped,  is  by 
no  means  passed,  for  such  stumps  are  a  source  of  constant  risk,  as 
long  as  they  remain  painful  to  the  touchy  and  show  signs  of  irrita- 
bility. Years  may  elape  after  the  injury,  and  the  patient  have 
long  since  forgotten  his  surgeon's  admonition  as  to  the  danger  to 
the  other  eye,  when  suddenly  the  latter  becomes  sympathetically 
inflamed,  and,  in  spite  of  all  our  efforts,  perhaps  destroyed.  The 
longest  time  which  I  have  known  to  elape  between  the  injury  of 
one  eye  and  sympathetic  inflammation  m  the  other  is  26  years, 
which  occurred  in  the  following  case:*  J.  K.,8et.  42,anironfounder, 
came  under  my  care  at  the  Royal  London  Ophthalmic  Hospital,  on 
March  2, 1869.  He  had  lost  the  left  eye  26  years  ago  through  an 
injury  from  a  piece  of  metal;  the  globe  had  shrunk  down  to  J  of 
its  normal  size,  and  was  very  paintul  on  pressure.  The  right  eye 
remained  perfectly  well  after  the  accident  until  1860,  when  it  was 
attacked  with  iritis,  for  which  an  iridectomy  Was  performed  at 
that  time ;  it  being,  however,  deemed  uimdvisable  to  do  anything 
to  the  left  eye.  Since  the  iridectomy  in  1860,  he  had  been  able  to 
follow  his  occupation  up  to  Christmas,  1868,  when  this  eye  again 
became  inflamed,  and  its  siffht  failed  more  and  more.  On  March 
2, 1869,  it  presented  the  following  symptoms :  The  eye-tension  is 
normal,  the  field  of  vision  complete,  but  the  sight  so  much  im- 
paired that  he  cannot  decipher  letters  of  Jager  20,  but  only  see  their 
black  outline.  The  cornea  is  somewhat  hazy,  the  iris  inflamed, 
the  pupil  clouded,  and  with  the  ophthalmoscope  hardly  any  reflex 
can  be  obtained  from  the  fundus.  No  relief  being  experienced 
from  the  application  of  atropine  and  warm  fomentations,  I  urgently 
advised  the  removal  of  the  left  eyeball,  to  which  the  patient  sub- 
mitted on  March  19.  A  piece  of  metal  was  found  in  it,  firmly 
imbedded  in  a  mass  of  exudation  matter  (on  the  inner  side  of  the 
sclerotic),  in  the  centre  of  a  firm  fibrous  cord,  which  appeared  to 
be  the  shrunken  and  disorganized  retina.  March  23.  The  right 
eye  has  improved  so  much  since  the  extirpation  of  the  other,  four 
days  ago,  that  the  patient  is  now  able  to  read  words  of  Jager  16. 
The  inflammatory  symptoms  have  greatly  subsided,  the  cornea  and 
pupil  are  clearer,  there  is  still  however  but  little  reflex  from  the 
fundus.  March  30.  He  now  reads  words  of  Jager  10.  The  re- 
fracting media  are  much  clearer  and  the  outline  of  the  optic  disk 
can  be  indistinctly  seen  with  the  ophthalmoscope.  The  patient 
ceased  to  attend  the  hospital  after  this  date,  and  returned  to  York- 
shire. He  writes,  however,  in  the  middle  of  October,  that  the  right 
eye  is  strong  and  well,  and  its  sight  so  much  improved,  that  he  is 
able  to  follow  his  employment  (suj^erintendent  of  an  iron  forge). 
Mr.  Lawson  in  his  valuable  work  on  "Injuries  of  the  Eye,"*  also 

»  "  Lancet,''  December  18,  1809.  «  P.  821—828. 
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narrat«*e  two  intepesting  cases  in  whicli  eympathetic  mipcliief  did 
not  follow  for  many  years  after  the  injury  from  a  foreign  body. 

3.  Sympathetic  ophtltahnia  may  al?<o  he  caused  by  internal  in- 
flanmiutionfl  of  the  eye,  more  especially  if  they  are  accompanied  by 
hemorrbat^ic  eff'u.sions,  either  coiisidernfjle  in  f|uantity,  or  of  fre- 
quent recurrence,  together  with  ra|>id  fluctuations  in  the  intra- 
ocular tension.  Also  if  a  bony  de[>osit  in  the  choroid  has  occurred^ 
and  the  eye  remains  irritable  to  the  touch.  Indeed  the  continu- 
ance of  seneibility  in  the  region  of  the  ciliary  body  in  cases  of  irido- 
choroiditis,  or  in  eyeswiiicli  have  undergone  atropliy  after  internal 
inflamrnation,  is  one  of  the  most  dani>:emns  symptoms,  as  sucli  eyes 
are  extremely  prone  to  Bet  np  sympathetic  ophtludmia.  The  latter 
may  also  arise  in  casts  of  spontaneous  detachmetit  of  the  retina; 
dislocation,  or  reclination  of  the  lens;  intra-oeular  turaoi^a,  if 
secondary  irido-cyelitis  supervenes;  intraocular  cysticerci  ;  also  in  ^J 
prolapse  of  tl»e  iris  causintr  great  traction  on  the  ciliary  body,  and  ^M 
consequently  irritation  of  the  ciliary  nerves.  Hence  some  surgeons 
never  pertorm  iridodesis,  for  fear  of  setting  np  cyclitis,  and  thus 
perha])S  inducing  sym|>atbetic  oplithalmia.  If  any  of  these  causes 
set  np  plastic  cyclitis  tliej"  may  give  rise  to  sympathetic  ojththalraia.* 
Indeed  Mooren  goes  so  far  as  to  believe  "that  ever}"  intlaramation 
in  the  course  of  the  uveal  tract,  quite  apart  from  the  primary  cause 
of  its  origin,  is  capable  of  setting  np  sympathetic  disturbances  if 
it  nnuiifests  itself  as  a  cyclitis  from  the  outset,  or  as  soon  as  it,  in 
the  course  of  time,  assumes  this  cliarncter/*^ 

It  is  a  very  interesting  and  important  fact  that  Iwanott',^  Ilirsch- 
berg,*  etc.,  fonnd,  on  examination  of  some  eyea  which  liad  been 
excised  for  setting  up  sympathetic  ophthalmia,  that  the  ciliary 
body  liad  not  only  undergone  iutlanimation,  but  had  become  de- 
tached fiom  the  sclerotic,  thus  cansiog  great  stretching  and  irrita- 
tion of  the  ciliary  nerves,  and  forming  the  starting  point  of  the 
symfathetic  atiection  of  the  other  eye. 

Mooren*  also  mentions  a  very  interesting  case  in  wbich  the  sym- 
pathetic ophthalmia  was  apparently  produced  by  the  contusion  of 
the  optic  nerve  in  dividing  it  with  the  scissors  in  excision  of  the  eye. 

It  was  formerly  generally  suj>posed  that  sympathetic  ophthalmia 
was  propagatotl  from  tlie  injured  eye  to  its  fellow  through  tlie  optic 
nerves,  by  way  of  the  oj^tie  commissure.  But  this  view  has  been 
long  abandoned  as  untenable,  for  cases  of  sympatlietic  ophtlialmia 
have  occurred  in  eyes  in  which  the  optic  nerves  were  not  only 
completely  atrophied,  but  had  even  undergone  extensive  chalky 
tlegeneration.  It  is  now  generally  held  that  the  sympathy  is  jtru- 
}iagated  by  the  ciliary  nerves,  and  this  view  certainly  receives  the 
strongest  "support  from  many  clinical  facta*     Thus  we  not  utifi*e- 

»Vidt*alsn  Dr.  Laqneur's  Urocliure  on  **  Les  Affections  sympathiqucs  de  PCEil.** 
BainK'n?  el  Fils.     Prtris,  1SC9. 

I  imntbiache  OcsichtstOningen/' p.  16L 

1  /'  Oct.  18G9.  p.  297. 
•  **^.^ljkiliaiiiiianisdieBeobachlungen/'  p.  100. 
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quently  meet  with  cases,  as  has  been  es^jecially  pointed  out  by 
iowman  and  Von  Graefe,  in  which  the  starting  point  of  the  sym- 
pathetic irritation  or  inflammation  in  the  second  eye  occurs  at  a 
spot  of  the  ciliary  region  which  corresponds  symmetrically  to  that 
at  which  the  injured  eye  was  hurt,  or  at  which  the  ciliary  region 
still  retains  its  sensibility  to  the  touch.  Moreover,  as  Von  Graefe 
strongly  insists,  the  danger  of  the  sympathetic  ophthalmia  should 
never  be  considered  as  passed,  as  long  as  the  ciliary  region  of  the 
injured  eye,  or  its  stump,  remains  sensitive  to  the  touch,  more 
especially  if  it  is  accompanied  by  diminished  tension,  for  it  is  then 
a  symptom  of  plastic  cyclitis. 

Agam,  when  suppuration  of  the  eyeball  occurs,  and  the  ciliary 
nerves  are  destroyed  by  it,  there  is  no  tendency  to  sympathetic 
ophthalmia.  It  is  a  well-known  fact  that  the  latter  is  never  set  up 
by  eyes  lost  from  general  suppuration  (panophthalmitis),  as,  for  in- 
stance, after  operations. 

The  prognosis  of  sympathetic  ophthalmia  is  most  unfavorable,  if 
the  disease  has  once  fairly  broken  out.  In  the  stage  of  sympathetic 
irritation,  the  removal  of  the  injured  eye  arrests  the  progress  ;  but 
it  is  quite  different  if  the  inflammation  has  already  set  in,  more 
especially  if  it  assumes  the  character  of  plastic  iridocyclitis.  For 
then,  even  the  immediate  enucleation  of  the  other  eye  generally 
fails  to  have  any,  or  any  but  a  temporary  beneficial  effect.  For  a 
few  days  or  weeks  the  inflammation  appears  to  be  diminished,  but 
then  it  breaks  out  as^ain  with  all  its  former  severity.  The  serous 
sympathetic  iritis,  being  more  benign  in  character  and  more  amen- 
able to  treatment,  afl[brds  a  more  favorable  prognosis. 

Sympathetic  ophthalmia  is  more  prone  to  attack  youthful  indi- 
viduals than  middle-aged  or  elderly  persons.  Its  course  also  appears 
to  be  more  rapid  in  the  young.  It  generally  occurs  within  a  few 
weeks  of  the  injury,  but  a  long  period,  even  many  years,  may  elapse 
before  it  is  excitea. 

Treatment — With  regard  to  the  general  treatment  of  sympathetic 
ophthalmia,  I  must  strongly  insist  upon  the  necessity  of  complete 
rest  of  the  eye  for  a  prolonged  period,  and  this  is  to  be  continued 
for  some  length  of  time  after  the  eye  appeal's  to  have  recovered  from 
the  inflammatory  attack.  Otherwise,  there  is  the  greatest  risk  of  a 
recurrence,  which  may  prove  most  dangerous  and  intractable. 
Whilst  the  eye  remains  irritable,  the  patient  should  be  confined  to 
a  darkened  room,  and  if  he  has  to  go  into  the  open  air,  the  eye 
should  either  be  protected  by  a  bandage,  or  by  a  pair  of  dark  blue 
eye  protectors,  or  the  wire  goggles.  In  order  to  allay  the  irrita- 
bility of  the  eye,  poppy  or  belladonna  fomentations  may  be  applied, 
as  also  a  solution  of  atropine  (varying  from  ij  to  iv  grains  to  the 
ounce  of  water),  which  should  be  dropped  into  the  eye  several  times 
a  day.  At  the  very  outset  of  the  disease,  we  should  endeavor  to 
gain,  if  possible,  a  wide  dilatation  of  the  pupil,  and  hence  apply  it 
more  frequently  and  in  a  strong  solution;  but  as  has  already  been 
stated  above,  the  pupil  is  generally  very  imperfectly  acted  upon  by 
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the  lens,  and,  as  the  disease  advances,  these  exudations  assome  a 
y^ry  dense,  firm,  and  organized  character.     Lymph  m  also  effused 

upon   the    surface  and    into  the 
[Fig,  85.  stroma  of  the  irifl,  often  to  such 

an  extent,  that  the  latter  a]ij>ears 
soaked  in  it  The  pupil  Is  either 
co%'ered  hy  a  film  of  exudation, or 
may  he  completely  occluded  by  a 
dense  yellow  nodule.  On  account 
of  the  inflammatory  swelling  of 
the  ciliary  body,  this  region  is 
very  sensitive  to  the  touch,  and 
the  circuliition  of  the  iris  is  greatly 
impeded,  and  the  venous  efflux  ob- 
structed ;  hence  we  soon  notice  the  apj>eara!ice  of  large  tortuous 
veuis  upo!i  the  iris.  Its  stnictui'e  soon  becomes  degenerated  and 
changed  into  a  firm,  tense,  tihrillar  tissue,  which  cannot  he  caught 
up  in  a  fold  by  the  iridectomy  forceps,  but  is  so  friable  and  rotten 
that  it  tears  and  hrealvH  down  under  their  gmsp,  Ilence  if  an 
iridectomy  is  attempted,  we  Bball  only  succeed  in  tearing  awa^"  a 
sin  ail  portion  of  the  iris,  and  probahly  set  up  fresh  iotiammatlon, 
which  will  lead  to  a  rapid  increnise  in  the  density  and  extent  of 
the  exudation-masses.  If  the  pupil  and  refracting  media  are  suffi- 
ciently clear  to  permit  of  the  use  of  the  o]>hthalmoseope,  we  may 
notice  opacities  in  the  vitreous  Imraor,  and  inflammatory  changes 
in  the  chnroifl  and  retina.  Or  there  may  be  dense  masses  of  exu- 
dation in  the  anterior  portion  of  the  vitreous  humor,  giving  rise 
to  a  jHjculiar  yellow,  lustrous  reflex.  At  a  later  stage  of  the  dis- 
ease, when  the  morbid  products  have  become  more  consolidated, 
the  periplicry  of  the  iris  is  often  drawn  hack,  which  is  due  to  a 
direct  retraction  caused  by  the  adhesion  of  its  posterior  surf\ice  to 
the  ciliary  processes  (Graefe^).  Whereas,  on  account  of  the  increase 
in  the  exudation  behind  the  iris,  the  latter,  and  with  it  the  lens, 
is  moved  forwaril.  80  that  the  more  central  portion  of  the  iris  and 
the  puf>il  are  approached  nearer  the  cornea,  and  the  anterior  chamber 
narrowed,  whilst  the  periphery  of  the  iris  may  be  drawn  hack  to- 
ward:5  the  ciliary  body.  In  other  cases,  fluid  is  ettused  behind  the 
iris,  and  the  latter  beconies  bulged  out  into  little  protubenmces. 
The  attack  is  often  so  insidious  and  painless,  that  the  jjatient  pays 
but  little  lieed  to  the  first  stage  of  the  inflammation,  thinking  per- 
liaps  that  he  has  only  caught  a  slight  "cold''  in  the  eye;  and  it  is 
not  till  the  sight  become.s  materially  aftected,  that  he  is  frightened 
and  seeks  medical  aid.  In  children  esj>ecially  (froiu  their  taking 
but  little  lieed  of  the  impairment  of  sight  and  from  the  absence  of 
pain)  the  disease  is  sometimes  allowed  to  j»rocecd  very  far  indeed 
before  much  attention  is  paid  to  it  l>y  the  parents.  But  although 
the  s]X)ntaneou8  pain  is  often  absent,  we  find  that  the  region  of 
the  ciliary  body  is  generally  very  sensitive  to  the  touch,  anil  some- 


I  **A.  f.  0„"  xU.  2,  m. 


SYMPATHETIC    OPHTHALMIA.  225 

thalmia.  It  should  consequently^  be  removed  if  its  sight  is  lost,  or 
greatly  and  irremediably  impaired,  this  being  particularly  indi- 
cated if  a  foreign  body  remains  within  the  eye.  For  thus  only 
can  we  insure  the  patient  against  the  dangers  of  sympathetic  in- 
flammation. The  question  as  to  Avhether  the  injured  eye  should  be 
removed  if  it  still  retains  some  degree  of  vision  is  of  course  much 
more  diflicult  and  embarrassing.  In  deciding  upon  this  point,  we 
must  be  chiefly  guided  by  the  nature  and  extent  of  the  injury.  Thus, 
if  it  is  a^small  incised  wound  of  the  cornea  or  sclerotic,  and  the 
iris,  lens,  and  vitreous  humor  have  escaped  any  severe  injury,  we 
may  by  careful  and  judicious  treatment  avoid  the  danger  of  svm- 
pathetic  inflammation,  and  ultimately,  perhaps,  restore  excellent 
vision.  But  if  the  wound  is  very  extensive,  and  implicates  the 
ciliary  region  and  sclerotic,  if  the  lens  has  been  lost  or  is  injured,  a 
considerable  amount  of  vitreous  has  escaped,  or  intra-ocular  hemor- 
rhage has  occurred,* and  if,  consequently,  the  injuries  are  so  great 
that  but  very  little  if  any  sight  can  possibly  be  saved,  it  is  much 
better  to  remove  the  eye  at  once,  even  although  some  degree  of 
vision  may  still  exist.  Still  more  imperative  is  such  a  course,  if 
these  extensive  injuries  are  due  to  a  foreign  body  which  has  become 
lodged  in  the  eye  and  cannot  be  removed  by  operation,  for  although 
rare  instances  occur  in  which  foreign  bodies  remain  encapsuled  and 
quiescent  within  the  eye,  such  cases  form,  unfortunately,  the  great 
exception.  I  would  especially  urge  the  necessity  for  the  operation 
if  the  patient  resides  at  a  distance  from  medical  aid,  so  that  a 
careful  watch  cannot  be  kept  over  the  eye,  and  the  first  symptoms 
of  sympathetic  irritation  or  inflammation  be  at  once  detected.  The 
question  in  all  such  cases  is,  whether  it  is  not  better  to  sustain  a 
small  loss  than  to  run  the  risk  of  a  very  ^reat  danger.  I,  however, 
fully  feel  and  admit  the  heavy  responsibility  which  rests  upon  the 
surgeon  who  shall  advise  the  removal  of  an  eye  which  still  possesses 
some  sight,  and  when,  as  ^et,  no  symptoms  of  sympathetic  disease 
have  appeared.  We  can  m  such  cases  only  carefully  and  conscien- 
tiously weigh  the  ditterent  bearings  of  the  case,  and  place  them 
clearly  and  forcibly  before  the  patient  and  his  friends,  and  leave 
the  decision  in  their  hands.  I  have  entered  somewhat  at  length 
upon  this  part  of  the  subject,  because  I  feel  it  to  be  of  great  im- 
portance to  all  medical  men,  and  one  upon  which  they  should  hold 
strong  and  decided  views.  For  we  never  know  at  what  moment 
we  may  not  be  called  upon  to  decide  a  question  of  this  kind,  and 
what  reproaches  we  may  not  have  to  make  ourselves  if  by  our 
procrastination  and  indecision  the  second  eye  is  lost  from  sympa- 
thetic ophthalmia. 

We  must  now  pass  on  to  the  consideration  of  the  question,  as  to 
whether  we  have  any  power  of  checking  the  progress  of  sympa- 
thetic inflammation  if  it  has  once  broken  out.  If  the  sight  of  the 
injured  eye  is  lost,  it  should  be  at  once  removed,  for  even  although 
this  proceeding  may  not  always  stop  the  progress  of  the  sympa- 
thetic disease,  but  only  perhaps  arrest  it  for  a  time,  it  will  pro- 
bably at  least  exert  a  favorable  influence  upon  its  course,  from  the 
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removal  of  the  primary  source  of  irritation.  But  it  will  be  different 
if  some  degree  of  sight  still  lingers  in  tlie  injured  eye,  more  espe- 
cially if  the  sympathetic  inflammation  has  already  produced  ex- 
tensive injury,  for  then  it  nm.st  be  l)Qnie  in  mind  that  in  some 
similar  eases  tlie  injured  eye  eventually  proved  of  the  most  use  to 
the  patient,  he  having  more  sight  in  it  than  in  the  other.  It  ap- 
l^ears  certain,  tVonj  the  experience  of  all  authorities  upon  the  subject 
of  sympathetic  ophthalmia  (amonj^st  whom  I  would  especially  enu- 
merate Mackenzie,  Bowman,  Critcliett,  Graefe,  Lawsoii^  Donders, 
ragenstccher)  that  any  operative  interference  upon  the  second  eye 
during  the  progress  of  the  symjiatlietic  inflammation  is  not  only 
not  beneficial,  hut  even  does  positive  harm,  in  iiK-reasing  the  in- 
flamnmtory  proliferation  of  the  exudation  masses  behind  the  iris, 
and  thus  hastening  instead  of  arresting  the  progress  of  the  disease. 
Von  Graefe,  however,  mentions  a  case,  in  which  the  [>erformance 
of  an  early  iridectomy  exerted  a  beneficial  influence  upon  the  course 
of  the  inflammation,  lie  employeil  his  narrow  cataract  knife,  and 
made  the  incision  veiy  peripheral  (just,  in  fact,  as  forthe  oj>erat]on 
for  cataract),  ami  thus  succeeded  in  seizing  and  excising  a  portion 
of  iris.  He,  however,  strongly  advises  that  the  iridectomy  should 
be  made  as  early  as  possible,  as  soon,  in  fact,  as  the  ominous  char- 
acter of  the  disease  manifei^ts  itself.  But,  when  the  disease  has 
become  fully  cstahlished,  the  pupil  and  posterior  surface  of  the  iris 
rl)eing  tied  tb>wn  to  the  capsule  of  the  lens  by  firm  masses  of  exu- 
Mation,  and  the  tissue  of  the  iris  shows  symptoms  of  disorganization, 
no  operation  shouhl  be  performed.  It  is  then  far  wiser  to  wait 
until  the  active  inflammatory  symptoms  have  subsided*  Von  Graefe 
thinks  that  we  should  wait  until  the  tenderness  of  the  ciliary  region 
Itas  diminished,  the  development  of  the  large  venous  trunks  in  the 
disorganized  iris  become  arrested  or  retrograding,  the  exudations 
in  the  pupil  have  changed  their  yellow  color  for  a  more  bluish-gray 
tint,  the  intra-ocular  tension  (which  is  i^enerally  distinctly  dimin- 
ished) shows  no  fluctuations,  and,  finally,  until  at  least  thme  or 
four  months  have  ela{>sod  since  the  outFjreak  of  the  disease.  In 
opposition  to  this,  it  miglit  he  urgc^il  that  if  the  disease  is  thus 
allowed  to  run  its  course  unchecke*!,  the  eye  might  become  so  atro- 
phied, and  its  functions  so  much  impaired,  as  to  be  beyond  all  hope 
of  improvement.  But,  in  such  malignant  cases,  any  op>emtive  in- 
tertereuce  only  accelemtes  this  result,  and  then,  again,  these  are, 
according  to  Von  Graefe,  quite  exceptional  cases,  for  generally  the 
atrophy  of  the  eyeball  becomes  arrested  at  a  certain  point,  not 
reaching  perhaps  a  high  degree,  and  the  quantitative  ]K^rception 
of  light  remains  good.  Under  such  circumstances,  much  advantage 
is  gained  by  waiting  as  long  as  [>ossible  with  tlie  operation,  because, 
as  be  states,  ^^the  vascularization  and  irritability  of  the  exudation- 
masses  diminish  when  the  acme  of  the  disease  is  passed,  arid  besides, 
the  extensive  oi»erative  interferences  wliich  will  have  to  be  under- 
takeu  will  be  borne  much  better;  whilst  at  an  earlier  period, 
hemorrhagic  efl'usions  from  the  delicate  and  newly  developed 
vessels,  and  the  proliferation  of  the  neoplastic  formations  agaiu 
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destroy  the  result  of  the  operation.  Moreover,  Jhe  whole  tendency. 
of  the  diffusion  of  the  traumatic  irritation  upon  the  choroidal  tract 
diminishes  with  the  prolonged  existence  of  the  disease ;  and  not 
unfrequently  the  tension  of  the  eyeball  becomes  increased."^ 

The  operation  which  should  be  performed  in  such  a  case  is  the 
removal  of  the  lens,  together  with  an  extensive  iridectomy  and  a 
dilaceration  of  the  masses  of  exudation.  This  may  be  performed 
according  to  Von  Graefe's  method,  described  at  page  214,  or  to  that 
practised  by  Bowman. 

The  mode  of  performing  the  operation  of  excision  of  the  eyeball 
is  described  in  the  chapter  on  "  Diseases  of  the  Orbit." 

I  have  already  stated  that  the  sympathetic  irritation  is  evidently 
propagated  by  the  ciliary  nerves,  and  this  fact  has  led  Von  Qraefe 
to  suggest  the  division  of  these  nerves  at  the  point  where  the 
ciliary  region  of  the  injured  eye  remains  sensitive  to  the  touch. 
Dr.  Meyer,'  of  Paris,  has  performed  this  operation  with  marked 
success  in  several  cases  of  sympathetic  neurosis.  After  having 
raised  and  incised  the  conjunctival  and  subconjunctival  tissue  over 
the  painful  portion  of  the  ciliary  region,  just  as  in  the  operation 
for  strabismus,  he  introduces  a  squint  hook  underneath  the  tendon 
of  the  nearest  rectus  muscle,  so  that  the  eye  may  be  well  steadied. 
He  then  obliquely  punctures  the  sclerotic  at  the  painful  point  of 
the  ciliary  region  with  Von  Graefe's  narrow  cataract  knife,  in  such 
a  manner  that  the  wound  lies  parallel  to  the  edge  of  the  cornea. 
The  vitreous  humor  is  at  once  exposed  by  the  incision.  The  hook 
being  carefully  removed  the  conjunctival  wound  is  to  be  closed  by 
a  suture,  the  sclerotic  incision  healing  in  the  course  of  a  few  days. 
[But  little  reaction  follows  the  operation,  and  the  only  after-treat- 
ment required  is  rest,  the  hypodermic  injection  of  morphia  into  the 
temporal  region,  and,  when  there  is  pain  and  restlessness,  the  appli- 
cation of  a  pressure  bandagQ. 

This  operation  has  been  performed  by  Prof.  Secondi,  of  Genoa, 
and  by  Afr.  J.  Z.  Laurence,^  of  London,  and  with  a  satisfactory  re- 
sult in  each  case.] 

«  '*A.  f.  O.,"  xii.  2,  165. 
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TuE  congestion  and  liypenemia  of  the  cilhiry  body  wbicli  are 
met  with  m  cases  of  iritis  accompanied  by  extensive  posterior 
synechia?,  soon  give  rise  to  cyditis,  the  inflnirimation  but  too  fre- 
quently extending  to  the  choroid.  Again,  tlio  reverse  may  obtain, 
the  intlanimation  may  commence  in  the  choroid^and  extend  thence 
to  the  ciliary  body,  and  perhaps  to  the  iris.  But  idiopathic  cyclitis 
may  also  be  met  with,  more  especially  after  injuries  to  the  ciliary 
re^E^ion,  such  as  contusions,  incis^ed  or  punctured  wounds,  or  the 
lodgment  in  it  of  a  foreign  body.  The  presence  of  cyclitis  is  in 
such  cases  recognized  by  the  fact  that,  together  with  the  presence 
of  photophobia,  lachryniation,  and  very  marked  subconjunctival 
injection  in  the  form  of  a  briglit  zone  of  vessels  round  the  cornea, 
there  ia  acute,  often  indeed  intense  pain,  on  pressure  of  the  ciliary 
region,  great  ciliary  neuralgia,  and  perhaps  hypopyon.  We  may 
distinguish  two  principal  forms  of  cyelitis,  the  serous  and  the  puruhnL 

Serous  n/ciitis  often  fiujx^rvenes  in  the  course  of  serous  iritis,  more 
especially  if  the  latter  is  severe  in  character,  and  has  been  negli- 
gently or  injudiciously  treated  with  astringent  or  caustic  collyria. 
The  coexistence  of  eemus  cyclitis  must  be  susiiected,  if,  together 
with  the  symptoms  of  ^serous  iritis,  there  is  acute  pain  when  the 
ciliary  region  is  pressed  with  the  end  of  a  probe  or  a  curette.  This 
tenderness  is  very  frequently  situate<l  at  the  upper  or  inner  portion 
of  the  ciliary  region,  but  where  cyclitis  is  suspected  it  is  always 
best  to  test  tlie  sensibility  of  the  whole  ciliary  body*  Also,  if  the 
tension  of  the  eyeball  is  increased,  accompanied  by  dilatation  of 
the  pupil  auj  shallowness  of  the  anterior  chamber ;  and  if  the 
vitreous  becomes  diffusely  clouded,  having  also  large  fixed  or  float- 
ing opacities  8us|iended  in  it.  The  veins  of  theiris  are  likewise 
often  dilated  and  tortuous.  Another  very  important  symptom  is 
the  retraction  of  the  ciliary  mari^in  of  the  iris,  which  is  due  to  its 
being  glued  at  this  point  to  the  ciliary  body  by  an  efinsion  of  lymph. 
This  retraction  causes  the  anterior  chamber  to  be  abnormally  deep, 
and  the  ligamentum  pectinatum  to  spring  forward  like  a  ledge, 
giving  the  appearance  (as  Mooren  aptly  says)  as  if  the  iris  were  set 
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like  a  watch-glass  in  a  rim.  He  has  observed  this  retraction  even 
in  quite  acute  cases  of  cyclitis.^  There  is  at  the  same  time  marked 
and  rapid  deterioration  of  the  sight,  which  is  in  part  dependent 
upon  the  opacity  of  the  vitreous  humor,  and  in  part  upon  the  in- 
crease of  the  eve  tension,  which  causes  compression  of  the  retina. 
The  accommodation  and  field  of  vision  are  also  more  or  less'  im- 
paired. The  supervention  of  cyclitis  in  cases  of  serous  iritis  is 
always  to  be  regarded  with  apprehension,  and  the  state  of  the  sight, 
of  the  field  of  vision,  and  of  the  tension  of  the  eye,  should  be 
watched  with  great  anxiety,  for  if  the  symptoms  do  not  yield  to 
the  usual  remedies,  but  rather  increase  in  severity,  no  time  should 
be  lost  in  performinff  iridectomy.  Still  graver  is  the  danger,  in 
piunilent  cyclitis^  which  is  characterized  by  the  following  symptoms: 
There  is  very  marked  subconjunctival  injection,  together  with  great 
ciliary  neuralgia,  photophobia,  and  lachrymation.  The  color  of 
the  iris  is  somewhat  changed,  and,  if  there  is  considerable  iritis,  it 
may  be  greatly  altered.  The  veins  of  the  iris  are  dilated.  This, 
indeed,  is  a  very  pathognomonic  symptom  of  cyclitis,  and  it  is  due 
to  the  following  cause:  On  account  of  the  inflammatory  changes 
in  the  ciliary  body  and  the  retraction  of  the  iris,  the  venous  efllux 
from  the  iris  is  more  or  less  impeded,  and  the  blood  does  not  readily 
flow  oflF  from  the  veinlcts  of  the  iris,  which,  therefore,  become  di- 
lated and  engorged.  The  region  of  the  ciliary  body  is  very  tender 
to  the  touch,  sometimes  the  pain  thus  produced  is  so  exquisitely 
acute  that  the  patient  shrinks  back  with  apprehension.  Pus  makes 
its  appearance  in  the  anterior  chamber,  and  sinks  down  to  the 
bottom  in  the  form  of  a  more  or  less  extensive  hypopyon.  It  should 
be  remembered  that  an  hypopyon  may  be  due  to  a  purulent  exu- 
dation from  the  ciliary  body ;  for  at  the  rim  of  the  anterior  chamber 
the  ciliary  body  is  only  separated  from  the  latter  by  the  delicate 
division  of  the  membrane  of  Descemet,  through  which  pus  mav 
easilv  exude  into  the  anterior  chamber,  and  then  become  precipi- 
tated in  the  form  of  hypopyon.  If  we  can,  therefore,  exclude  the 
origin  of  the  latter  from  the  cornea  and  iris,  we  may  be  certain, 
even  apart  from  other  symptoms,  that  it  is  due  to  cyclitis.  The 
edge  of  the  pupil  is  often  adherent,  its  area  blocked  up  with  a 
dense  plug  of  lyrnph,  and  a  purulent  exudation  is  but  too  frequently 

Eourcd  out  behind  the  iris,  and  also  perhaps  into  the  vitreous 
umor.  Purulent  cyclitis  is  very  apt  to  occur  after  injuries  to  the 
ciliary  body,  operations  for  cataract,  and  as  sympathetic  ophthal- 
mia; indeed,  it  is,  as  we  have  seen,  the  form  under  which  the 
latter  most  frequently  make  its  appearance. 

At  the  commencement,  the  constant  application  of  hot  iwppy 
fomentations  frequently  aftbrds  very  marked  relief  to  the  severe  ciliary 
neuralgia,  and  sensitiveness  of  the  ciliary  region.  Mooren  strongly 
recommends  the  continuous  use  of  warm  poultices,  which  he  applies 
for  4,  6, 10,  or  even  24  hours  en  suite  if  there  is  intense  pain ;  but 
great  care  must  be  taken  that  they  are  kept  at  an  equal  temperature, 
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and  at  once  renewed  when  the  patient  complains  of  their  being  cold, 
li'  the  pain  continues,  and  if  there  is  frreat  hyi^eneraia  and  eonges- 
tion  oi  the  subconjnnetival  vessel8,asalsoof  those  of  the  iris, leeches 
shonld  be  applied,  and  when  they  have  drawn  very  freely,  a  strong 
^eolntion  nf  atropine  should  he  employed,  in  order  to  produce  di lata- 
ion  of  the  pupil  as  soon  as  possible.  If  there  is  much  nocturnal 
pain,  or  the  patient  is  restless,  a  subcutaneous  injection  of  morphia 
is  indicated.  If  the  pain  shows  a  marked  periodic  character,  full 
doses  of  quinine  sliould  be  given.  When  a  considerable  exudation 
of  lymph  oecum  into  the  anterior  chamber,  or  into  the  vitreous 
humor,  salivation  sliould  be  induced  as  rapidly  as  ]:K)ssible  by  the 
inunction  of  the  mercurial  ointineut.  It  must  be  confessed,  1k>w- 
ever,  that  in  spite  of  every  care,  we  are  often  quite  unable  to  stay 
the  progress  of  the  disease,  and  prevent  the  loss  of  the  eye  from  sup- 
purative irido-cyclitis,  terminating  in  atrophy  of  the  globe.  As 
miy  accommodative  eflbrt  of  the  healtliy  ej'e  increases  the  pain  in 
the  affected  one,  it  is  best  to  forbid  all  use  of  the  former,  or  even  to 
cover  it  with  a  bandage,  so  as  to  keep  it  quite  at  rest. 

An  extensive  iridectomy,  if  performed  at  an  early  stage  of  the 
disease,  often  exerts  a  very  beneticial  influence  upon  the  course  of 
the  latter.  At  a  later  period  it  is  but  too  frequently  followed  by  a 
recurrence  of  severe  itiflarnmation,  with  a  fresh  exudation  of  pus, 
wliich  con^pletely  blocks  uji  the  artificial  pupil.  Mooren^  strongly 
objects  to  any  operative  interference  (especiallj^  an  iridectomy), 
for  he  consider  its  action  not  only  of  doubtful  benefit,  but  even  in 
some  cases  very  dangerous.  Only  in  rare  instances  does  he  perform 
paracentesis. 

I^ijtirics  impUcafhiff  the  ciliary  region  are  not  only  dangerous  on 
account  of  the  inflammatory  complications  to  wldch  tliey  may  give 
rise  in  the  injured  eye,  but  also  on  account  of  tlie  risk  of  8ymj»a- 
thetic  ophthalmia,  which  they  arc  very  prone  to  excite.  Simple 
incised  wounds  of  the  sclerotic  at  or  near  the  edge  of  the  cornea  will 
often  rapidly  unite,  on  the  insertion  of  a  line  suture,  if  they  are  not 
extensive  in  size,  atid  have  not  penetrated  too  deeply,  and  thus  caused 
severe  injur}"  to  the  ciliary  body,  lens,  etc.  Such  wounds  may  be 
produced  by  fragments  of  glass  or  steel,  or  by  a  clean  cut  from  a 
small  sliarpinstrurjicnt.  In  the  former  case,  a  careful  exandnatiou 
should  always  be  made  as  to  the  presence  of  the  foreign  body,  which 
may  either  have  fallen  out  after  having  wounded  the  sclerotic,  have 
entered  the  eyeball,  or  be  lying  in  the  lips  of  the  wound,  whence 
it  may  be  readily  extracted.  A  bead  of  vitreous  is  seen  protruding 
between  t)ie  lips  of  tbt^  little  wound,  and  this  constant  oozing 
greatly  diminishes  the  intra-ocular  tension,  the  eye  being  gene- 
rally extremely  soft.  But  whilst  the  tension  in  the  vitreous  humor 
is  much  diminished,  timt  in  the  anterior  chaml)er  may  be  aug- 
mented, tlic  iris  being  euppe<l  backwards  and  the  depth  of  the 
anterior  chamber  much  increased,  and  being  occupied  by  yellowish 
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serum.  This  causes  a  peculiar  and  markedly  greenish  discoloration 
of  the  iris,  more  especially  if  the  latter  is  normally  of  a  blue  or 
bluish-gray  tint.  In  such  cases,  by  far  the  best  treatment  consists 
in  bringing  the  lips  of  the  little  scleral  wound  together  with  a  fine 
suture.  This  is  best  and  most  safely  done  by  attaching  a  curved 
needle  to  each  end  of  a  very  fine  silk  thread,  and  passing  one  needle 
through  the  one  edge  of  the  wound  from  within  outwards^  and  the 
other  needle  through  the  opposite  edge  also  from  within  outwards. 
In  this  way  we  shall  avoid  all  danger  of  injuring  the  ciliary  body 
or  lens  from  a  sudden  jerk  of  the  point  of  the  needle  deeply  into  the 
eye.  The  suture  generally  produces  little  or  no  irritation,  and  may 
be  left  for  eight  or  ten  days,  until  the  wound  is  firmly  united.  As 
soon  as  the  oozing  of  the  vitreous  is  arrested,  the  intra-ocular  ten- 
sion increases,  and  in  the  course  of  a  dav  or  two  it  generally  reaches 
the  normal  standard.  If  the  depth  of  the  anterior  chamber  is  much 
increased  by  the  accumulation  of  serum,  an  iridectomy  should  be 
made  to  re-establish  the  communication  between  the  anterior  and 
posterior  chambers. 

A  description  of  the  tumors  met  with  in  the  ciliary  region  will 
be  found  in  the  article  upon  "  Tumors  of  the  Choroid." 


DISEASES  OF  THE  SCLEROTIC. 
I.-EPISCLERITIS. 

Though  not  a  dangerous  affection,  episcleritis  often  proves  ex- 
tremely troublesome  on  account  of  the  protracted  and  obstinate 
course  which  it  runs,  and  also  on  account  of  the  tendency  to  fre- 
quent recurrence  which  it  often  manifests.  It  is  distinguished  by 
the  appearance  of  a  small  dusky-red,  or  reddish-yellow  elevation 
on  the  sclerotic,  in  close  proximity  to  the  insertion  of  one  of  the 
recti  muscles,  and  at  a  short  distance  from  the  edge  of  the  cornea. 
It  occurs  most  frequently  at  the  tempoml  portion  of  the  sclerotic, 
near  the  insertion  of  the  external  rectus  muscle.  The  appearance 
of  the  little  nodule  is  generally  preceded  and  accompanied  by  more 
or  less  conjunctival  and  subconjunctival  redness,  more  especially  of 
that  segment  of  the  eyeball  upon  which  the  elevation  is  situated, 
to  which,  indeed,  the  vascularity  is  often  confined.  The  subcon- 
junctival tissue  is  at  this  point  markedly  thickened  and  swollen, 
and  of  a  peculiar  rusty,  dark,  purplish  hue,  its  bloodvessels  (as 
well,  i)erhaps,  as  those  of  the  conjunctiva)  being  here  somewhat 
dilated,  tortuous,  and  of  a  dusky  tint.  Frequently  the  conjunctiva 
is  hardly  at  all  affected,  the  vascularity  and  swellinic  being  con- 
fined to  the  subconjunctival  tissue  and  the  superficial  layers  of  the 
sclerotic.  There  is  sometimes  considerable  photophobia,  lachry- 
mation,  and  a  certain  degree  of  ciliary  neuralgia,  but  in  many 
cases  these  symptoms  are  almost  entirely  absent,  and  the  patient 
experiences  only  slight  discomfort,  or  a  feeling  of  dull,  heavy  pain 
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in  and  around  the  eye.  The  affected  point  of  the  sclerotic  may 
also  be  more  or  less  sensitive  to  the  touch.  .  At  tlie  outset,  tlie 
attection  might  Ik?  iiiifitaken  for  pldyctenular  or  pustular  ophtlial- 
mia,  but  the  little  nodule  soon  increases  in  size,  and  aBsumes  a 
dusky,  redJiii^h-browii  appearance,  having  a  hroad  base,  and  show- 
ing  no  tendency  to  idcerate  or  8ui>pui'ate,  Uradually  it  becomes 
more  pale,  diaiin itches  in  size,  and  slowly  disujijx^ar&,  after  it  has 
existed  perha]T43  for  many  months.  Or  it  may  recur  again  and 
agaitj,  either  at  the  saDie  spot,  or  at  some  other  point  of  the  eye- 
bill  I,  80  that  the  disease  may  travel  round  tlie  cornea  from  jx»int  to 
point. 

Tlie  disease  is  not  only  very  protmcted  and  obstinate  in  its 
coiii-se,  but  also  very  little  influenced  either  by  general  or  local 
treatiiient.  It  occum  most  fj*equent!y  in  females  of  an  adult  age, 
and  does  not  appear  to  bo  ilue  to  any  apjireciable  cause,  except  that 
it  is  perhaps  more  often  met  with  in  pei^ons  of  a  rheuinutic  or 
gouty  tendency  than  in  others.  In  some  cases  it  woidd  also  apjx^ar 
to  be  due  to  a  syjihilitic  taint,  and  is  tlien  apt  to  prove  extremely 
obstinate,  except  it  is  treated  by  anti-syphilitic  remedies.  The 
cornea  sometimes  becomes  implicated,  more  cs[>Gcial!y  the  part 
nearest  the  c^levati^m,  the  supertieial  portions  of  the  cornea  becom- 
ing cloudy,  and  this  opacity  assuming  somewhat  the  appearance 
of  a  partial  areas  senilis.  If  there  is  much  ciliary  irritation  and 
pain,  atropine  drops  should  be  employecl,  and  warm  poppy  fomen- 
tations i>e  applied  to  tlie  eye.  The  insutHation  of  calomel  or  the 
use  of  the  red-precipitate  ointment  have  proved  of  little  benefit  in 
my  hands  ;  indeetK  I  think  them  eontra-indieated  if  there  is  any 
ciliary  irritation,  still  more  so  is  this  the  case  witli  caustic  colly ria, 
I  have,  however,  in  some  cases  found  marked  and  striking  benefit 
from  the  use  of  a  collyrium  of  chloride  of  zinc.  I  employ  at  fii^st 
a  very  weak  solution  (gr.  i  to  .Ij  of  water),  and  if  tins  is  well  borne 
and  does  not  augment  the  redness  or  produce  much  irritation,  I 
increase  the  strength  to  m\  j-ij  to  3j.  The  patient  should  be 
placed  upon  a  generous  diet,  and  tonics  should  l»e  freely  admin- 
istei'ed.  Where  there  is  a  distinct  gouty  or  rheumatic  tendency, 
preparations  of  guaiticum,  or  colchicum  together  with  the  tincture 
of  aconite,  should  be  given.  If  there  are  evidences  of  syphilis,  the 
iodide  of  potassium  should  be  prescribed,  and  perhaps  even  mercu- 
riiil  inunctiou* 


2._ANTEIU0R  SCLEROTIC  STAPHYLOMA. 


Staphylomatous  bulging  of  the  selemtie  may  be  chiefly  or  entirely 
confined  to  one  part  of  tlie  anterior  portion  of  the  sclerotic,  or  it 
may  involve,  more  or  less,  the  whole  of  the  eyebalh  The  partial 
anterior  staphyloma  is  genemlly  situated  near  the  c^ary  region,  or 
further  back,  i^ear  the  e»piator  of  the  eye.  It  may  occur  at  any 
point  from  tlie  edge  of  the  cornea  to  the  equatorial  I'egion  of  tlie 
ejeball,  and  fi'equently  shows 'itself  between  the  insertion  of  two  of 
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the  recti  muscles,  as  there  is  less  resistance  offered  at  such  a  poiut 
to  the  protrusion  of  the  sclerotic. 

In  the  great  majority  of  casi^  staphyloma  of  the -sclerotic  is  due 
to  irido-choroiditis,  accompanied  by  an  increase  in  the  intra-ocular 
tension,  which  leads  to  distension  and  bulging  of  the  sclerotic  at 
one  or  more  points,  the  resistance  of  the  sclerotic  having  moreover 
been  perhaps  also  weakened  by  an  inflammatory  thinning  of  its 
structure.  The  prominence  of  the  inflammatory  symptoms  varies 
very  greatlv,  according  to  the  rapidity  and  acuteness  with  which 
the  staphyloma  is  formed.  If  the  course  of  the  disease  is  very 
acute,  we  find  that  there  are  marked  symptoms  of  irido-choroiditis. 
There  is  conjunctival  and  subconjunctival  injection,  accompanied 
perhaps  by  a  certain  degree  of  cliemosis,  more  especially  over  and 
around  that  part  of  the  sclerotic  which  is  beginning  to  bulge.  The 
ciliary  neuralgia  is  often  very  severe,  and  the  ciliary  region  acutely 
sensitive  to  the  touch.  The  edge  of  the  cornea  mav  be  somewhat 
opaque,  the  aqueous  humor  hazy,  the  iris  discolored  and  inflamed, 
and  its  pupillary  edge  tied  down  by  exudations  of  lymph. 

If  the  pupil  is  sufficiently  clear  to  admit  of  an  ophthalmoscopic 
examination,  the  vitreous  humor  is  often  found  diffusely  clouded, 
with  large,  dark  shreds  floating  about  in  it.  The  tension  of  the 
eye  is  generally  considerably  increased,  and  the  sight  and  field  of 
vision  greatly  impaired.  The  increase  in  the  eye-tension  is  not, 
however,  absolutely  necessary  to  the  production  of  a  staphyloma. 
For  on  account  of  an  inflammatory  thinning  of  a  certain  portion  of 
the  sclerotic,  the  latter  may  not  be  sufficiently  firm  and  strong  at 
this  point  to  resist  the  presence  of  even  a  normal  degree  of  intra- 
ocular tension,  and  consequently  yields  before  it.  In  such  a  case, 
there  would  of  course  be  no  augmentation  of  the  eye-tension,  no 
hardness  of  the  globe.  Such  cases  are,  however,  rare  in  comparison 
to  the  others,  in  which  the  increase  of  the  tension  is  the  chief  cause 
of  the  protrusion.  Besides  the  severe  pain,  the  patient  often  com- 
plains of  bright  flashes  of  light  (photopsies).  Soon  there  is  noticed 
at  one  point  of  the  sclerotic  a  slight  prominence  or  bulging,  the 
outline  of  which  may  be  circumscribed  and  clearly  defined,  or  be 
irregular  and  pass  gradually  and  insensibly  over  into  the  healthy 
sclerotic.  As  the  bulge  increases,  the  sclerotic  becomes  more  and 
more  thinned  (partly  perhaps  from  inflammation  and  partly  from 
distension)  and  discolored,  assuming  at  this  point  a  dusky,  dirty 
l)luish-gray  hue,  which  is  due  to  the  shining  through  of  the  choroia. 
Thus  tne  staphyloma  may  attain  a  considerable  size  even  in  the 
course  of  a  few  weeks.  L^^^ig.  86.]  Together  with  the  increase 
in  the  size  of  the  staphyloma,  the  proximate  portion  of  the  ciliary 
region,  and  even  of  the  cornea,  may  become  involved  in  it,  and  be 
considerably  changed  in  curvature,  the  corresponding  plane  of  the 
iris  and  the  zonula  of  Zinn  being  stretched,  and  the  attachment  of 
the  lens  consequently  relaxed  and  loosened. 

As  a  rule,  however,  the  progress  of  the  staphyloma  is  very  slow 
and  gradual.  After  a  more  or  less  acute  and  severe  inflammation 
of  the  iris  and  choroid  has  existed  for  some  length  of  time,  and  its 
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progress  has  been  perhaps  apparently  arrested,  it  is  noticed  that  the 
curvature  of  one  jxjrtion  of  the  sclerotic  is  somewhat  altered  and 
more  prominent,  a«<l  its  surface  traversed  by  dark,  dilated  vessels. 
(Tradually  and  slowly  the  protrusion  increases,  the  sclerotic  becomes 


[Fig.  86. 


Fig.  87, 


After  Milkr 


After  Miller.] 


more  thiDucJ,  and  exchanges  its  bright  lustrous  white  color  for  a 
dusky  bluish  tint.  Sometimes  the  staphylomatous  bulging  is  tra- 
versed by  tendinous  glistening  tubereulfe,  forming  a  kind  of  frame- 
work, through  the  insterstices  of  which  the  darker  portions  bulge 
out,  giving  to  the  whole  a  faint  likeness  to  a  mulberry,  [Fig.  H7,] 
The  stai>hyloma  may  now  remain  stationary  for  a  time,  and  tlie 
inftannnatory  symptoms  disappear.  Then  an  inflammatory  exacer- 
bation supervenes,  the  eye  becomes  painful,  irritable,  flushed,  and 
an  increase  in  tlie  size  of  the  staphyloma  is  noticed.  But  these 
Bymptoms  again  disappear,  and  the  progress  of  tlic  disease  is  tem- 
porarily arrested.  Such  exacerbations  may  be  of  frequent  occur- 
rence, and  lead,  finally,  to  a  considerable  and  very  proniinent  stapby- 

Ionia,     Sometimes  the  staphylomatous 
[Fig.  88.  bulgings  are  not  chiefly  coiifincd  to  one 

portion  of  the  sclerotic,  Init  occupy  the 
whole  of  the  ciliary  region  around  the 
cornea,  and  then  the  disease  is  termed 
^'annular  staj«liy!oma.'*  [Fig.  88.] 

The  distension  and  bulging  is  not 
limited  to  the  sclerotic,  but  extends  to 
the  choroid,  wiiicli  is  generally  adherent 
to  the  former,  and  consequently  stretched 
and  bulged  with  it,  undergoini;  in  Uum 
perliai>s  almost  complete  atrophy.  The 
retina  may  cither  be  adherent  to  the 
choroid,  and  therefore  also  stretched 
and  altered  in  structure,  or  it  may  be 
After MiwkcBEi*.!  separated  from  it  at  this  point,  and  pass 

straight  across  the  l>ase  of  tlie  stajdiy- 
lomatous  bulge,  the  cavity  of  the  latter  being  occupietl  by  serouR 
fluid.     The  vitreous  humor  is  also  more  or  less  clouded  and  fluid. 
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Sometimes  it  is  however  quite  transparent,  and  we  can  then  dis- 
tinctly see  (if  the  other  refractive  media  are  clear)  the  details 
of  the  fundus,  and  perhaps  detect  a  deep  excavation  of  the  optic 
nerve.  Generally,  however,  we  are  unable  to  see  the  fundus  on 
account  of  exudations  in  the  pupil,  or  the  opacity  of  the  lens  and 
vitreous  humor. 

In  complete  sclerotic  staphyloma,  the  anterior  portion  of  the  scle- 
rotic and  the  cornea  are  greatly  altered  in  curvature,  being  either 
distended  into  a  conical,  or  sub-ovoid  protrusion.  The  iris  and 
zonula  of  Zinn  are  also  much  distended.  The  plane  of  the  iris  is 
greatly  increased  in  size,  and  its  surface  is  of  a  dirty  slate  tint, 
which  is  partly  owing  to  inflammatory  changes,  and  partly  to  the 
stretching  and  atrophy  of  its  fibrilloe.  It  is,  moreover,  often  tre- 
mulous, on  account  of  the  partial  or  complete  dislocation  of  the 
lens,  or  on  account  of  the  latter  being  separated  from  its  posterior 
surface  by  a  considerable  amount  of  fluid.  From  the  distension 
and  stretching  of  the  zonula  of  Zinn,  the  attachments  of  the  lens 
are  relaxed  and  weakened,  and  the  latter  may  be  partially  or  com- 
pletely dislocated  into  the  vitreous  humor.  The  depth  and  size  of 
the  anterior  chamber  ane  often  greatly  increased.  Indeed  the  whole 
eye  is  much  enlarged,  and  on  this  account  as  well  as  the  protrusion 
of  the  eye  from  the  orbit,  this  condition  is  often  termed  "  buph- 
thalmos."  The  sclerotic  is  traversed  by  dilated  tortuous  vessels, 
and  is  of  a  dusky,  dark-blue  tint,  which  is  either  diflTuse  and  uni- 
form in  character,  or  chiefly  confined  to  certain  points,  giving  to 
the  whole  a  dark,  patchy  appearance.  The  pupil  is  often  occupied 
by  lymph,  the  capsule  of  the  lens  opaque,  and  covered  by  masses  of 
exudation,  the  lens  itself  being  also  frequently  cataractous.  If  the 
staphyloma  has  formed  after  an  extensive  perfonition  of  the  cornea, 
there  will  be  no  anterior  chamber,  the  iris  and  capsule  of  the 
lens  are  intimately  connected  with  and  adherent  to  the  corneal 
cicatrix,  the  lens  is  cataractous,  perhaps  shrivelled  and  chalky,  or 
altogether  absent,  having  escaped  through  the  corneal  perforation. 

Both  the  partial  and  complete  styphyloma  may  after  a  time 
become  arrested,  the  inflammatory  exacerbations  becoming  less  and 
less  frequent,  and  finally  ceasing.  In  other  cases,  severe  suppurative 
irido-choroiditis  supervenes,  and  gradually  leads  to  atrophy  of  the 
eye.  Or  again,  the  bulging  portion  in  a  partial  staphyloma  may 
give  way,  either  spontaneously  or  in  consequence  of  a  blow  upon 
the  eye,  or  a  sudden  and  severe  strain  or  exertion.  A  great  portion 
of  the  contents  of  the  eyeball  escapes,  this  being  often  accompanied 
by  profuse  intra-ocular  hemorrhage ;  severe  inflammation  super- 
venes, and  the  globe  shrinks  and  atrophies. 

With  regard  to  the  treatment,  I  need  only  say  that  at  the  very 
outset  of  the  disease,  when  the  symptoms  are  only  those  of  irido- 
choroiditis,  the  usual  remedies — atropine,  leeches,  paracentesis,  etc. 
— should  be  employed,  but  when  the  tension  of  the  eye  is  markeiUy 
increased,  and  if  the  sclerotic  shows  at  one  point  a  tendency  to 
bulge,  these  remedies  no  longer  suffice,  and  a  large  iridectomy 
should  be  made  at  once.     If  this  should  not  check  the  inflammation 
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and  the  bulging  of  the  sclerotic,  repeated  paracentesis  majbe  tried, 
or  a  gccond  iridectomy  limy  be  made  opposite  to  the  iii*8t,  so  as  to 
divide  the  iris  intp  two  separate  halves.  "But  if  the  staphyloma  is 
considerable  and  has  exiBtod  for  some  time,  the  iridectomy  no 
longer  suffices  to  cause  it  to  slunnk,  and  we  may  then  have  to 
abscise  it.  This  should  be  done  with  d  cataract  knife,  as  in  the 
case  of  Btaphyloma  of  the  cornea  (pai^e  157).  After  the  operation 
a.  firm  compress  bandage  is  to  be  applied.  In  cases  of  partial  sta- 
phyUnna,  more  especially  if  the  base  is  small,  I  should  prefer 
Borelli's  operation  (page  101)  to  abscision.  In  those  cases  in  which 
the  sight  is  greatly  and  hopeleasly  lost,  and  the  eye  is  a  source  of 
constant  irritation  and  discomfort,  abscision  b}^  Critchett^s  method 
shoo  Id  be  performed.  But  if  the  disease  reaches  far  back,  or  in- 
volves the  whole  eyeball,  it  will  be  much  wiser  to  excise  the  eye, 
for  by  abscising  the  anterior  part,  a  portion  of  tlie  diseased  atruc- 
tures  will  be  left  behind,  and  the  stump  be  prone  to  indammatory 
complicntioiis,  and  tliu:^  prevent  perbai»s  the  possibility  of  wearing 
an  artiticial  eye  with  comfort,  and  even  endanger  the  safety  of  the 
other  eye. 


3.— WOUKDS  AND  INJURIES  OF  THE  SCLEROTIC. 

Incised  wounds  of  the  sclerotic  cldefly  prove  dangerous  in  so  far 
that,  if  they  arc  extent^ive,  a  considerable  portion  of  the  contents 
of  the  eyeball  escapes,  w^hieh  is  jierliafis  lollowed  by  profuse  intra- 
ocular hemorrhage,  suppurative  choroiditis,  and  finally,  atrophy  of 
the  eyeball.  Or  again,  if  the  wound  is  smaller,  its  cicatrization 
may,  by  involving  a  portion  of  the  retina,  lead  to  a  detachment  of 
the  latter,  whicli,  though  limited  at  first,  may  gradually  extend 
and  threaten  the  safety  of  the  eye.  Again,  the  instrument  pro- 
ducing the  injury  may  wound  the  lens  and  cause  traumatic  cataract^ 
accompanied  j>erhaps  by  severe  inflammatory  complications  leading 
to  the  destruction  of  tlie  eight.  Still  greater  is  the  danger  if  the 
point  of  the  instrument  is  broken  ofi'  and  lodged  in  the  interior  of 
the  eye,  the  same  being  tlie  case,  if  foreign  bodies  have  |>erforated 
the  sclerotic  and  entered  the  globe.  If  the  wound  is  situated  at 
the  anterior  portion  of  the  sclerotic  near  the  cornea,  the  iris  gene- 
rally protrudes,  and  the  lens  may  be  dislocated  under  tlie  conjunc- 
tiva; this  is  especially  the  case  after  severe  blows  from  blunt 
instruments^,  producing  a  ropturo  of  the  sclerotic.  Indeed,  ruptures 
of  the  sclerotic  are  generally  far  more  dangerous  than  incised 
wounds,  on  account  of  the  great  force  of  the  blow  which  was 
necessary  to  cause  the  sclerotic  to  give  way.  If  the  incised  ^vound 
is  not  considerable  in  size,  its  edges  should  be  carefully  brought 
together  by  a  tine  suture  or  two.  Any  portion  of  protruding  iris 
or  vitreous  humor  beiu^  abscised,  cold  compresses  should  then  be 
applied  to  aUay  the  innammatory  reaction.  In  small  punctured 
wounds  a  little  bead  of  vitreous  may  protrude  thi'ough  the  aperture, 
and  if  the  application  of  a  firm  compress  does  not  accelerate  union. 
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this  object  may  be  obtained  by  lightly  touching  the  wound  with  a 
crayon  of  nitrate  of  silver  and  potash  every  second  or  third  day. 
When  the  wound  is  very  extensive  and  a  large  portion  of  the 
contents  of  the  globe  has  escaped,  and  there  is  no  hope  of  restoring 
any  sight,  it  is  better  to  excise  the  eyeball  at  once,  more  especially 
if  it  is  to  the  patient  a  matter  of  great  moment  (as  amongst  the 
poorer  classes)  to  be  cured  as  soon  as  possible,  and  to  be  free  from 
further  inflammatory  attacks. 

A  portion  of  the  sclerotic  may  slough  after  injuries  from  bums, 
hot  metal,  etc.  The  injured  part  becomes  covered  with  a  whitish- 
gray  eschar,  which  is  thrown  off  together  with  portions  of  the 
sclerotic,  until  the  vitreous  hupor  becomes  visible.  The  injury 
may  be  accompanied  by  inflammation  of  the  cornea  and  iris,  and 
opacity  of  the  lens. 


CllAPTEE    V* 

DISEASES  OF  THE  CRYSTALLINE   LENS. 


L— CATARACT. 

By  the  general  term  "cataract''  is  iinderstoml  an  opacity  sitiiateil 
in  tlie  erYBtalline  lens:  to  such  only  shoiihl  it  be  ai)i)licd.  When 
tlio  opacity  18  in  the  capsule,  it  is  termed  **  capsuhir  cataract;** 
whereas,  when  both  the  capsule  and  lens  arc  invcdved,  it  is  dt^is^- 
iiated  '*eapsulo-lenticular cataract,""  The  tenii  ^'spurious  cataract" 
of  old  autliors,  which  was  the  name  given  to  deposits  of  lymph  in 
the  pupil,  should  be  altogether  aholislied. 

It  must  be  frankly  admitted  thiit  the  etiologj^  of  cataract  is  still 
shrouded  in  much  obscurity  and  doubt.  It  appears  most  probalde 
that  the  prineijial  causey  of  the  loss  of  transparency  of  the  lens  are 
to  be  f^ouglit  in  an  impairment  of  its  nutiition,  due  to  some  morbid 
alteration  in  the  vitreous  humor,  and  in  inflammatory  changes 
within  the  lens  itself.  The  defect  in  the  nutritiott  may  be  due  to 
certain  alterations  in  the  condition  of  the  blood,  to  senile  involu- 
tion, or  to  inflammatory  lesions  of  the  neighboring  tunics  (c,g,^  iri- 
doHjhoroiditis^  sclerotico-choroiditis  iK>sterior,  retinitis  pigmentosa, 
etc.)*  According  to  Mooren^  the  formation  of  cataract  is  alwaya  a 
secondary,  never  a  primary  ]»heiiomenon ;  its  origin  being  always 
due  to  certain  inflammatory  or  atrophic  changeB  in  some  portion  of 
the  uveal  tnict,  Sinqjle  attections  of  the  optic  nerve  or  retina, 
which  are  nnaccompanietl  by  any  changes  in  the  vitreon^,  do  not 
exert  any  intluence  on  the  development  of  cataract,     <  is 

not  nntVequently  met  with  in    thoj*ie  conditions  of  th»  i    iti 

which  its  watery  constituents  are  very  deficient,  ho  tliat  it  iiasuiiietl 
great  density  (ag,  for  instance,  in  diabetes).     This  give»  rino  to  an 
exosmoais  of  the  w*atery  constituentB  of  the  lens,  a  hjss  of  traii9{m- 
rency  in  its  fibres,  and  a  deposit  of  calcarer*'         /      '  .        '         ' 
diabetes,  the  cataract  does  not  generally  ajij' , 
the  disease,  when  the  |iatient  is  grcatl^'  emaciated  ami 
and  his  health  mnch  broken,     I  lun      however,  n««'r  .^^^^ 

cases  in  wdiich  the  opacity  of  the  len       ij)eiLred  whi  ^^f^ 

health  w^as  still  good.     The  diabet' 
about  or  before  middle  age,  and 
characteristic  symptoms,     it   »• 

I  ''OpbtbalmbUUt 
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mostly  of  a  softieh  consistence,  and  rapid  in  \ts  formation.  In 
elderly  persons,  however,  it  will  be  more  firm,  and  contain  a  more 
or  less  large  hard  nucleus.  The  perception  of  light,  and  the  con- 
dition of  the  field  of  vision  should  always  be  very  carefully  ex- 
amined in  such  cases,  as  affections  of  the  retina  and  optic  nerve  not 
unfrequently  occur  in  the  course  of  diabetes,  and  may,  therefore, 
coexist  with  the  cataract,  and  thus  render  the  prognosis  of  the  ope- 
ration unfavorable.  Another  fact  which  should  be  remembered  in 
operating  for  diabetic  cataract  is,  that  the  iris  is  often  very  suscep- 
tible of  irritation,  so  that  iritis  is  exceptionally  easily  set  up.  The 
amblyopia  which  is  sometimes  met  with  in  persons  aftected  with 
diabetes  may,  however,  be  simply  due  to  paralysis  of  the  accom- 
modation. 

The  presence  of  secale  cornutum  in  the  system  may  produce 
cataract.  Thus,  Dr.  Ignaz  Meyer*  has  shown  that  the  consumption 
of  bread  containing  ergot  of  rye  may  give  rise  to  it.  The  ergotism 
has  lasted  in  some  of  these  cases  for  two  or  three  months,  the 
principal  symptoms  being  the  fits.  The  development  of  the  cataract 
was  very  slow,  and  always  occurred  in  both  eyes.  The  mode  in 
which  the  ergotism  gives  rise  to  cataract  is  still  very  uncertain, 
but  it  is  probably  due  to  some  impairment  of  the  nutrition  of  the 
lens.  Wecker  thinks  that  this  mal-nutrition  may,  perhaps,  be 
owing  to  a  diminution  in  the  blood  supply  to  the  anterior  portion 
of  the  uveal  tract,  on  account  of  the  prolonged  spasmodic  contrac- 
tion of  the  ciliary  muscle.  Rothmund*  has  observed  a  rapid  de- 
velopment of  cataract  in  children  who  were  affected  with  a  very 
peculiar  disease  of  the  skin,  which  somewhat  resembled  ichthyosis. 

Cataract  is,  as  a  rule,  a  disease  of  old  age,  and  the  loss  of  trans- 
parency of  the  lens  is  probably  chiefly  due  to  its  deficient  nutrition, 
dependent  upon  an  inefficient  blood  supply,  and  consequent  dimi- 
nution of  the  watery  constituents  of  the  crystalline.  AVe  must  not, 
however,  mistake  for  this  condition,  the  small  punctated  opacities 
which  are  due  to  senile  fatty  degeneration  of  the  fibrillee  of  the 
lens,  and  which  sometimes  appear  in  old  persons  in  the  form  of  a 
fringe  of  small,  yellowish,  gray  dots,  situated  quite  at  the  periphery 
of  the  lens,  where  they  may  remain  stationary  for  a  very  long 
j)eriod.  It  is  an  interesting  fact  that  Iwanoti*^  has  often  found 
oedema  of  the  retina  in  the  eyes  of  old  persons  aftected  with  cata- 
ract, and  it  is  a  question,  as  he  points  out,  in  how  far  this  morbid 
process  in  the  retina  may  have  been  the  cause  of  the  cataract,  by 
producing  some  changes  in  the  vitreous  humor. 

Inflammations  of  the  inner  tunics  of  the  eye,  more  especially  of 
the  iris,  choroid,  and  vitreous  humor,  may  give  rise  to  cataract, 
not  only  by  an  impairment  of  the  nutrition  of  the  lens,  but  also  by 
the  inflammatory  changes  implicating  the  intra-capsular  cells,  and 
even  the  lens  itself.  •  Again,  the  cataract  may  be  due  to  the 
presence  of  extensive  deposits  of  lymph  upon  the  capsule,  which 

«  *'  A.  f.  O./*  viii.  2,  120.  «  Ibid.  xiv.  1, 159. 

>  »'  A.  f.  O.,"  XV.  2,  90. 
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prevent  the  osmotie  intercliange  of  material  between  the  lena  uud 
aqueous  humor.  If  these  exudations  cover  the  greater  portion  of 
tlie  anterior  capsule,  the  oiiacitj^  of  the  lens  generally  soon  becomes 
complete,  whereas,  if  the  exudation  is  confined  to  the  area  of  the 
impil,  the  cataract  is  often  only  partial.  In  the  former  case,  the 
watery  constituents  of  the  lens  soon  become  absorbed,  tlie  lens  be- 
comes diminished  in  size  and  shrivelled  up,  and  may  in  time  be 
almost  entirely  absorbed,  there  being  only  an  oparpie,  white,  chalky 
disk  left  belli nd. 

Cataract  is  very  frequently  due  to  some  iiijory  to  tlie  lens,  but 
this  form  will  be  considered  more  at  length  under  the  head  of 
"  Traumatic  Cataract/' 

Considerable  difficulty  is  experienced  in  attempting  to  classify 
the  principal  forms  of  cataract  in  such  a  maimer  that  their  dis- 
tinctive features  shall  be  easily  recognized  and  remembered.  Not 
only  are  the  minor  varieties  numerous,  but  some  of  them  do  not 
j>resent  any  marked  charaetcrifitics,  so  that  their  description  often 
proves  somewhat  confusing  and  uuintLdligible  to  the  novice. 

I  think  it  most  practical  to  divide  lenticular  cataracts  into  two 
priuci[)al  classes;  1.  The  cortic4:il,or  soft  cataract;  2.  The  nuclear, 
or  hard  cataract.  The  fonner  is  the  most  frequent  kind  of  con- 
genital cataract,  and  is  met  with  in  various  forms  up  to  the  age  of 
30  or  35,  and  is  chiefly  characterized  by  the  fact  that,  although 
the  wliole  lens  may  be  involved  in  the  process,  there  is  no  hard 
nucleus.  The  nuclear  cataract  occui^s  generally  after  the  age  of  35 
or  40,  and  is  distinguished  by  the  presence  of  a  more  or  less  large, 
yellow,  hard,  nucleus,  I  am  well  aware  that  so  general  a  division 
is  oj»en  to  the  objection  that  exeei>tioual  cases  are  not  uiifre<pently 
met  with,  so  that  al!  varieties  cannot  be  emiiraced  in  it.  \et  in  a 
practical  point  of  view  I  betieve  it  to  be  the  best,  as  it  enables  us 
to  lay  down  broad  rules  as  to  the  modes  of  ojwration  to  be  selected* 
For  instance,  the  cortical  cataract  may  be  o|>e rated  upon  by  divi- 
sion with  the  needle,  by  suction,  or  by  linear  extraction  ;  whereas, 
the  nuclear  catai*act,  on  account  of  the  presence  of  a  hard  nucleus, 
demands  extraction  either  through  a  corneal  or  scleral  flap,  or  by 
the  assistance  of  some  form  of  traction  instrument. 

But  there  is  one  form  of  soft  cataract  which  requires  a  special 
description,  as,  on  account  of  its  peculiar  structure,  it  may  often 
be  best  treated  by  an  operation  which  does  not  interfere  witli  the 
lens  itself.  I  mean  the  lamellar  or  zonular  cataract*  Cataracts 
produced  by  injuries  to  the  lens,  and  opacities  in  the  capsule,  will 
be  considered  under  the  heads  of  "Traumatic  Cataract/' and  "  Cap- 
sular Cataract." 

Formerly,  much  attention  was  paid  to  the  symptoms  which  dis- 
tinguished cataract  from  glaucoma  and  amaurosis.  But  since  tlie 
discovery  of  the  ophtljalmoscoi»e,  these  diseases  could  not  be  mistaken 
for  catamct,  except  through  the  grossest  ignorance  or  carelessness. 

A  fully  formed,  mature  cataract  may  be  at  once  recognized  even 
with  the  naked  eye.    The  pupil  is  no  longer  dark  and  clear,  but  is 
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occupied  by  a  whitish  opalescent  body,  which  lies  close  behind  it, 
[Fig.  89.]  It  is  ditterent,  however,  when  the  aftection  is 
incipient  and  but  slightly  advanced,  more  especially  [^'^^^-l 
when  the  opacity  commences  at  the  edge  of  the  lens,  for  it 
may  then  be  easily  overlooked  except  the  eye  is  carefully 
examined  with  the  ophthalmoscope  and  the  oblique  illu- 
mination. If  elderly  persons  complain  somewhat  of  dim- 
ness of  sight,  the  condition  of  the  lens  should  always  be  examined, 
even  although  they  may  apparently  be  only  sufterin^  from  presbyopia 
and  are  able  to  read  the  smallest  print  with  suitable  convex  glasses  ; 
for  amongst  the  aged,  catamct  is  most  common,  and  often  com- 
mences at  the  very  edge  of  the  lens  in  the  form  of  small  spicular 
opacities,  which  might  easily  esca[)e  detection.  Wherever  incipient 
cataract  is  suspected,  the  pupil  should  be  dilated  by  a  weak  solu- 
tion of  atropine,  and  the  lens  examined  with  the  ophthalmoscope 
and  the  oblique  illumination.  If  there  is  any  objection  to  dilating 
the  pupil,  a  very  fair  view  may,  however,  be  obtained  even  of  the 
margin  of  the  lens,  by  directing  the  jiatient  to  turn  his  eye  to  one 
side,  and  then  looking  very  slantingly  behind  the  iris. 

Care  must,  however,  be  taken  not  to  mistake  the  physiological 
changes  which  occur  in  the  lens  in  old  age,  for  commencing  cata- 
ract. These  changes  consist  in  a  thickening  and  consolidation  of 
the  lens  substance,  especially  of  the  nucleus,  which  assumes  a  yel- 
low tint.  If  this  physiological  cloudiness  is  very  marked,  it  might 
easily  be  mistaken  for  incipient  cataract.  The  chief  distinctive 
features  are,  tliat  in  the  former  case  the  sight  is  perfect  (any  exist- 
ing presbyopia  being  corrected  by  suitable  glasses),  tlie  opacity  re- 
mains absolutely  or  almost  entirely  stationary  for  a  very  long  period, 
and  the  cloudiness  is  not  observable  with  the  ophthalmoscope,  al- 
though perhaps  very  evident  with  the  oblique  illumination. 

The  catoptric  test^  which  was  formerly  much  employed  in  the 
diagnosis  of  cataract,  has  fallen  into  complete  disuse  since  the  dis- 
covery of  the  oph t lull moscope,  and  the  introduction  of  the  oblique 
illumination.  The  catoptrical  examination  depended  upon  the 
three  images  which  may  be  observed  in  a  healthy  eye  when  a  lighted 
taper  is  moved  before  it.  Two  of  these  images  are  erect,  the  third 
is  inverted.  Tlie  first  is  an  erect  image  of  the  candle,  and  is  pro- 
duced by  reflection  from  the  surface  of  the  cornea;  the  second  is 
also  erect,  and  is  produced  by  reflection  from  the  anterior  surface 
of  the  lens;  the  third  is  inverted,  and  is  due  to  reflection  from  the 
concave  posterior  surface  of  the  lens.  The  first  two  images  move 
in  the  same  direction  as  the  candle,  the  third  in  the  opposite  direc- 
tion. If  the  lens  becomes  opaque,  of  coui^se  the  image  from  the 
posterior  surface  is  lost,  and  that  from  the  anterior  surface  also 
80on  becomes  indistinct. 

With  the  oblique  illumination,  opacities  in  the  lens  will  appear 
of  a  light  gray,  or  whitish  color.  The  slighter  forms  are  best  seen 
by  only  a  moilerate  amount  of  light. 

In  employing  the  ophthalmosco{>e  for  the  diagnosis  of  cataract, 
the  mirror  alone  is  to  be  used  (without  any  lens  in  front).    To  gain 
16 
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It  larorer  image,  a  convex  lens  may  be  placed  beliind  the  mirror. 
Tlie  illiiniinatioii  is  to  l)e  weak,  Itieijiiuiit  cortical  cataract,  com- 
pof^ed  of  centripetal  stripes,  will  appear  in  the  form  of  well-defined 
dark  streaks  upon  a  red  background.  Punctiforni  opacities  alao 
appear  as  dark  spots,  but  arc  often  not  bo  observable  as  with  the 
oblique  illumination. 

I  Avil!  now  brietlj  de^scribe  the  characteristic  iippearancea  pre- 
gented  by  the  diftereut  terms  of  cataract. 

I.  Lamdlar  or  zonular  cataract  (Schiehisiaar)  is  gOTicmllj  con- 
genital or  develoj>cd  in  early  infancy.  Arlt  originiilly  calk*d  atten- 
tion to  the  tact  that  it  often  occurs  in  cbihlren  who  have  sniTered 
from  convulsions,  but  the  connection  between  the  two  has  not  yet 
received  a  satisfactory  explanation  ;  for  it  is  difficult  to  understand 
why  only  certain  ]>en nuclear  layers  of  the  lens  fibres  should  be 
affected  by  tlie  mal-nutrition  or  succussion  con&equent  upon  the 
violent  muscular  s])aBms  during  the  convulsions. 

At?  lamellar  cataract  docB  not  materially  impair  the  sight,  it  often 
eBcajJCB  detection  until  much  later  in  life.  Its  appoamnce  is  very 
charncterifttic,  and  its  diagnosis  easy.  On  dilating  the  pupil  with 
atropine,  we  observe  an  opacity  of  the  lens  n^easuring  from  two  to 
three  and  a  half  lines  in  diameter.  It  is  quite  uniform  from  the 
periphery  to  the  centre,  and  is  sharply  defiued  against  the  transpa- 
rent margin  of  the  lens.  The  catamct  consists,  in  short,  of  a  layer 
of  opaque  lens  substance  lying  between  the  nncleus  and  a  transpa- 
rent portion  of  the  cortical  t^ubstance.  Hence  it  has  been  designated 
'^Sehichtstaar,'' or  lamellar  cataract.  The  nucleus  of  the  lena  is 
transparent,  which  is  proved  by  the  uniform  cbaracter  of  the  opacity, 
w  liich  18  not  more  dense  in  the  cetitre  than  at  the  jx-ripltery,  and 
by  the  relatively  fair  sight  whicli  such  patients  enjoy  even  wdien 
the  pupil  is  not  dilated.  Moreover,  with  the  ophthalmoseojw,  a 
reddish-brown  reflex  shines  through  the  central  portion  of  the  lens. 

With  the  oblique  illumination,  the  opacity  ap[K>ars  of  a  uniform 
liglit  gray  color,  sharply  delined,  and  surrounded  l)y  a  more  or  less 
hroad  margin  of  transparent  cortical  substance.  It  will  now  also 
he  seen  that  there  is  a  clear  portion  of  eortical  substance  between 
the  opacity  and  the  anterior  caj^sule.  In  the  centre  of  the  opacity 
may  often  be  remarked  one  or  more  small  white  sj»ots.  With  the 
oplitbalmoscoi>e,  the  oj«acity  lias  the  appearance  of  a  wcll-iletined 
dark  disk,  the  centre  of  wliich  affords  a  reddisli-hrown  reflex.  If 
the  margin  of  the  cortical  substance  be  clear,  the  details  of  the  fun* 
dus  will  be  visible  through  it.  If  there  are  opacities  in  it,  tliey  w^ill 
apj>ear  as  fine  dark  stripes  or  specks  upon  a  red  background. 
'^icmie  of  the  varieties  of  lamellar  cataract  are  very  pretty.  For  iu- 
^stance,  I  have  seen  cases  in  wbith  little  stripes  ran  from  the  opacity 
into  the  cortex,  their  extremities  being  studded  with  small  r>earb 
like  opacities.  Lamellar  cataract  is  cither  stationary  or  very  slowly 
progressive.  It  is,  therefore,  of  consequence,  before  deciding  upon 
an  opemtion,  to  determine  wdietber  tliC  cataract  be  progressive  or 
not.  In  deciding  this,  we  must  be  chiefly  guided  by  the  condition 
of  the  marginal  cortical  substance.    If  the  latter  is  perfectly  clear 
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and  transparent,  the  cataract  is  stationary ;  if  it  is  diffusely  clouded, 
or  presents  punctiform  or  striped  opacities,  it  is  progressive.  Von 
Graefe  thinks  that  its  progress  is  most  rapid  when  the  stripes  are 
broad,  and  the  interjacent  lenticular  substance  is  somewhat  opaque 
and  studded  with  coarse  specks.  If  the  opacities  consist  only  of 
very  fine  dots,  or  a  few  delicate  narrow  stripes,  the  progress  is  very 
slow. 

According^  to  Von  Graefe,  lamellar  cataract  may  also  be  formed 
later  in  lifeln  dislocated  lenses,  and  after  iritis. 

Vision  may  be  relatively  good  if  the  opacity  is  not  dense ;  for 
instance  large  print  may  be  read.  But  the  sight  is  always  im- 
proved by  dilatation  of  the  pupil  with  atropine,  for  this  permits 
the  rays  from  the  object  to  pass  through  the  clear  marginal  portion 
of  the  lens.  I  have  seen  cases  in  which  the  difference  in  the  sight 
before  and  after  dilatation  of  the  pupil,  has  been  most  marked ;  so 
that  persons  who,  prior  to  it,  could  with  difficulty  decipher  large 
letters,  were  afterwards  able  to  read  the  smallest  print.  The  ac- 
companying diagrams  (Figs.  90  and  91)  will  explain  this.     Fig.  90 

Fig.  90.  Fig.  91. 


«^ 


{a)  the  undilated  pupil  occupied  by  the  opacity  (6),  which  extends 
beneath*the  iris  as  far  as  the  dotted  line  (e),  where  the  transparent 
margin  (d)  commences.  As  the  latter  is  completely  covered  by 
the  iris,  the  raj-s  can  only  pass  through  the  central  opaque  portion ; 
hence  the  indistinctness  of  sight.  Sut  on  dilatation  of  the  pupil 
(Fig.  91)  the  transparent  margin  (d)  is  exposed,  and  the  rays  can 
now  pass  through  it  to  the  retina.  The  solution  of  atropine  to  be 
used  for  dilating  the  pupil  should  be  extremely  weak  (gr.  j  to 
eight  or  twelve  ounces  of  water),  so  that  we  may  obtain  complete 
dilatation  of  the  pupil  without  any  paralysis  of  the  accommodation. 
If  this  point  is  not  attended  to,  we  may  easily  be  misled  by  the 
fact  of  the  patient's  complaining  that  after  the  dilatation  the  sight 
is  dim  and  misty,  which  mav  be  due  simply  to  the  fact  that  the 
accommodation  is  paralyzed  Ly  the  atropine,  which  was  too  strong. 

Persons  suffering  from  lamellar  cataract  are  often  supposed  to  oe 
short-sighted,  as  Uiey  hold  small  objects  (a  book,  for  instance) 
very  close  to  the  eye,  in  order  to  gain  larger  retinal  images.  In 
time,  however,  this  constiint  accommodation  for  very  near  objects 
may  really  give  rise  to  myopia  of  even  a  considerable  degree. 

In  practice,  it  is  important  to  remember  two  facts  with  regard 
to  lamellar  cataract — 1.  That  the  opacity  is  surrounded  by  a  more 
or  less  clear  margin  of  cortical  substance,  which,  if  it  be  sufficiently 
wide  and  transparent,  may  admit  of  excellent  sight  when  the  pupil 
is  dilated.    2.  That  the  greater  portion  of  the  lens  is  transparent 
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and  in  a  normal  condition,  and  will,  therefore,  swell  np  far  more 
than  a  cataractons  lens,  after  laceration  of  the  capeale  and  the 
admi^ion  of  the  aqneoas  hnmor,  as,  for  instance,  in  a  needle  ope- 
ration. 

11.  Corikal  Catarari. — ^The  opacity  generally  commences  at  the 
marjrin.  Small,  grayish-white  stripes  are  observed  running  to-, 
wards  the  centre  of  the  lens.  At  the  very  commencement,  the 
inteijacent  lens  flnbstance  is  either  perfectly  transparent,  or  but 
M>arftely  etndded  with  little  opaqae  dots.  Soon,  however,  the 
ciondiness  >>ecomes  more  general  and  diffuse,  until  the  whole  lens 
i«  involved.  Sometimes  the  stripes  may  be  observed  both  on  the 
anterior  and  j:o«»terior  cortical  substance,  the  lens  between  them 
being  transfiarent.  The  difference  in  their  position  may  be  easily 
recognized  with  the  oblique  illumination.  The  anterior  stripes  are 
dose  behind  the  pupil,  whereas  the  others  are  far  back  in  the  eye, 
and  api)ear  concave,  the  concavity  being  turned  towards  the  ob- 
server. 

()n  examining  an  incipient  cortical  cataract  with  the  ophthal- 
moscojic,  we  notice  dark,  well-defined  stripes  intersecting  the  red 
background,  and  radiating  from  the  margin  of  the  lens  to  the 
centre.  Between  them,  at  the  very  edge  ol  the  lens,  there  is  often 
a  fringe  of  short,  stunted  stripes,  runctiform  opacities,  which 
with  tTie  oblique  illumination  appeared  of  a  gray  color,  now  look 
like  little  dark  dots  strewn  about  on  and  between  the  8tri[>es. 

In  rare  instances  the  opacity,  instead  of  being  striped,  consists 
of  innumerable  little  dots  with  clear  portions  of  lens  substance 
between  them.  With  the  naked  eye  it  looks  like  a  diffuse  uniform 
opacity. 

The  following  sj'mptoms  are  characteristic  of  a  fully  formed, 
mature  cortical  cataract:  The  opacity  is  of  a  gray  or  bluish-wiiite 
color,  which  increases  somewhat  in  density  towards  the  centre. 
On  account  of  this  white  tint,  the  movements  of  the  pupil  appear 
peculiarly  marked  and  distinct.  If  the  volume  of  the  lens  be  in- 
creased tlirougli  the  imbibition  of  fluid,  the  iris  may  be  slightly 
ardied  forward,  and  the  pupil  somewhat  dilated  and  sluggish.  The 
stripes  are  broad,  white,  and  often  very  opalescent,  like  mother  of 
[tearl.  There  is  no  admixture  of  yellow  in  the  color  of  the  opacity, 
which  proves  at  once  that  the  nucleus  is  not  hard.  With  the 
oblique  illumination,  we  notice  that  the  outer  layers  of  the  cor- 
tical substance,  although  opaque,  are  somewhat  translucent,  so 
that  we  can  sec  througli  them  into  the  deeper  layers.  This  is  of 
imi>ortance  with  regard  to  the  consistence,  for  in  the  very  soft  or 
the  fluid  catamct  tlie  dense  white  opacity  reaches  quite  up  to  the 
capsule,  and  is  not  at  all  diaphanous. 

Von  Qraefc*  calls  attention  to  a  peculiar  cataract  which  is  some- 
times met  with  in  early  infancv.  Its  diagnosis  is  of  special  im- 
portance, as  it  is  very  frequent!}^  complicated  with  lesions  of  the 
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<ieeper  structures  of  the  eyeball.  It  commeucea  as  a  milky-white 
cloud  in  the  outer  portions  of  the  cortical  substance,  and  soon 
reaches  quite  up  to  the  capsule.  The  opacity  is  either  completely 
homogeneous,  or  studded  with  small  white  dots  which  extend  close 
up  to  the  capsule.  The  lens,  which  is  at  first  somewhat  increased 
in  volume,  soon  diminishes  again  in  size  on  account  of  the  absorp- 
tion of  its  fluid  constituents.  In  cases,  therefore,  in  which  the 
volume  of  the  lens  is  much  diminished,  and  considerable  opacities 
are  lodged  in  the  central  portions  of  the  anterior  capsule,  the  degree 
of  sight  and  the  state  of  the  field  of  vision  should  always  be  care- 
fully tested  prior  to  an  operation,  in  order  that  the  existence  of  any 
deep-seated  lesion  may  be  detected.  This  form  is  not  unfrequently 
confined  to  one  eye. 

The  progress  of  cortical  cataract  is  generally  rapid,  more  espe- 
cially in  children,  in  whom  it  may  become  mature  in  the  course  of 
a  few  weeks  or  months.  In  adults  it  may  increase  but  slowly,  par- 
ticularly if  the  stripes  ai'e  narrow  and  few  in  number.  Broad 
stripes  and  large  flocculent  opacities  indicate  a  rapid  progress.  As 
cataract  is  not  of  very  common  occurrence  even  before  the  a^e  of 
fifty,  we  should  always  ascertain  whether  it  may  not  haveoeen 
produced  by  some  special  cause,  such  as  injury  to  the  lens  or  in- 
ternal inflammation  of  the  eye.  If  both  eyes  are  affected,  the  urine 
should  be  tested  for  the  presence  of  sugar,  as  diabetes  is  a  not 
unfrequent  cause  of  cataract. 

Cortical  cataract  is  always  soft.  In  children  it  may  be  almost 
fluid.  Although  its  consistence  increases  with  advancing  years,  it 
is  generally  free  from  a  haixlish  nucleus  up  to  the  age  of  thirty  or 
thirty-five,  and  sufliciently  pulpy  to  be  readily  removed  by  linear 
extraction. 

When  a  mature  cortical  cataract  has  existed  for  some  time,  it 
may  undergo  certain  retrogressive  changes.  Its  fluid  and  fatty 
constituents  may  become  absorbed,  and  the  cortical  substance  be- 
come more  dry  and  consolidated.  As  absorption  proceeds,  the 
cataract  shrivels  up,  the  anterior  capsule  becomes  wrinkled  and 
i-ecedes  from  the  pupil,  so  that  a  more  or  less  deep  posterior  chamber 
is  formed. 

The  capsule  sometimes  looks  like  a  little  wrinkled  bag,  containing 
small  white  chalky  chips  of  lens.  In  very  young  subjects,  the 
greater  portion  of  the  lens  may  become  absorbed,  so  that  finally 
there  is  nothing  left  but  a  small  white  shrivelled  disk,  of  a  hard 
chalky  consisteiice.  This  is  the  chalky  or  "siliculose"  cataract  of 
old  writers.  Although  this  form  may  occur  simply  as  the  result  of 
the  absorption  of  the  softer  constituents  of  an  ordinary  cataract,  it 
is  still  n)ore  frequently  met  with  in  deep-seated  inflammatory 
lesions  of  the  eyeball,  as,  for  instance,  in  the  latter  stages  of  irido- 
choroiditis.  But  the  fluid  constituents,  instead  of  becoming  ab- 
sorbed, may  increase,  the  structure  of  the  lens  breaking  down,  so 
that  the  cataract  may  become  extremely  soft  or  even  fluid,  which 
is  especially  the  case  in  children.     In   adults,  more  particularly 
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after  the  age  of  thirty,  the  harder  nuclens  sets  a  limit  to  the  process 
of  eoftening,  which  can  then  only  affect  the  cortex  and  not  the 

whole  lens.  Now,  if  in  such 
[Fig.  03.)  cases  the  cortical  substance  be- 
comes fluid,  the  hai>]  yellow 
nucleus  will  sink  down  in  it, 
and  thu.s  the  so-called  '^Mor- 
^agnian"'  cataract  will  be  pro- 

^       ^^^^^^^4^^^^^^^p^  1^'^^  chief  characteristics  of 

floid  cataract  are,  that  the  opa- 
city is  of  a  mi  Iky -white  or 
dirty  gray  color,  that  it  is  homogeneous^  and  that  it  reaches  quite 
up  to  the  anterior  capsule,  on  the  inner  side  of  which  are  ofceu 
observed  small  white  dots*  There  are  no  opalescent  stripes,  and 
the  anterior  layers  of  the  cortex  are  not  translucent. 

ni.  The  Nurlear  or  Hard  Senile  Catamrt, — It  has  been  already 
etated  that  after  the  age  of  from  thirt}^  to  thirty-five  the  lens  un- 
dergoes certain  physiological  changes.  The  nuclear  jx>rtioii  be- 
comes tinner  and  more  consolidated,  and  assumes  a  yellow  tint. 
This  condition  may  exist  for  many  years  without  any  marke<l 
increase,  without  deterioration  of  sight,  or  without  any  ojnicity 
being  observable  with  tireo|»lithalnioscope;  but  the  division  between 
tlie  physiological  and  ]>fitbological  consolidation  and  cloudiness  m 
only  one  of  degree.  Wlien  these  senile  changes  increase  toaueh  an 
extent  that  the  eight  is  j»erceptibly  impaired,  and  when  theo[»acity 
of  the  lens  is  progressive  and  becomes  marked  even  by  transmittc<I 
light,  I  think  that  we  must  then  no  longer  consider  it  as  a  phy- 
siological condition,  but  as  commencing  nuclejir  cataract.  In  thu 
latter  cnse,  the  nucleus  presents  a  marked  yellow  or  yellowish-brown 
tin£;o,  and  is  oiisily  distinguishable  from  tlu*  i-ortical  subHtanc*e, 
which  may  remain  clear,  excejit  perluij^s  in  tbe  immediate  vicinity 
of  the  nucleus*  With  tbe  oblique  illumination,  the  cut^inict  will 
appear  as  a  round  yellow  opacity,  nituated  at  some  distance  behind 
tbe  pupil.  Tbe  anterior  layers  of  the  cortical  substance  are  trans- 
laeent  and  tninsparent,  so  tbat  we  can  see  through  them  into  the 
centre  of  the  lens,  and  the  pupil  throws  a  deep  shadow  u|X)n  the 
surface  of  the  opacity.  Tlic  nuclear  catamct  may  bo  very  dark, 
even  black  in  color,  wliich  is  due  to  the  imbibition  of  haematine. 
The  "  black  cataract''  may  easily  be  overlooked  if  the  eye  is  not 
examined  with  the  opbthalmoscoi»e  or  the  oblique  illuminatiotK 
In  black  cataract  the  pmgnosis  of  the  success  must  be  somewhat 
guaixled,  as  it  is  not  unfrequently  complicaterl  with  intlammatory 
lesions  of  the  dccjier  tunics  of  the  eye,  and  a  fluid  condition  of  tbe 
vitreous  humor. 

Pure  nuclear  catars\ct  is  but  rarely  met  with.  In  the  great 
majority  of  case^  of  senile  cat4\ract  the  cortex  is  also  aftected,  so 
that  we  have  in  truth  a  mixed  form— viz.,  a  hard  yellow  nucleus 
with  a  more  or  less  tirnt  cortical  substance.     1  think  it  well,  how- 
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ever,  to  retain  the  name  of  "  nuclear"  cataract  for  the  senile  form, 
as  indicating  the  presence  of  a  hardish  nucleus. 

Senile  cataract  generally  commences  at  the  periphery  of  the  lens 
in  the  form  of  small  centripetal  stripes,  between  which  we  may 
often  notice  smaller  and  shorter  spikes,  situated  at  the  very  margin 
of  the  lens.  The  stripes  may  run  along  the  anterior  or  posterior 
surface  of  the  lens,  the  interjacent  substance  being  clear.  The 
opacity  gradually  becomes  more  general,  and  involves  more  and 
more  the  centre  of  the  lens ;  the  intervals  between  the  stripes  be- 
coming clouded  and  perhaps  studded  with  small  opaque  dots  or 
patches.  As  the  cataract  progresses,  the  distinction  between  the 
nucleus  and  the  cortex  becomes  more  marked,  the  former  showing 
a  distinct  yellow  tint. 

Sometimes  the  stripes  commence  in  the  posterior  cortex,  extend- 
ing from  the  margin  to  the  posterior  pole  of  the  lens,  where  they 
coalesce;  the  opacity  thus  assuming  a  stellate  appearance.  The 
intervals  between  the  stripes  may  remain  transparent  for  some 
time,  as  also  the  nuclear  i)ortion  of  the  lens,  so  that  we  can  see 
quite  to  the  back  of  the  latter.  The  view  of  the  background  of 
the  eye  is  of  course  obscured  in  the  centre  by  the  confluence  of  the 
stripes,  but  if  the  segments  between  them  are  clear,  we  may  yet  at 
the  periphery  distinguish  the  details  of  tlie  fundus ;  such  forms 
are  often  extremely  slow  in  their  progress.  When  opacities  com- 
mence at  the  posterior  pole  of  the  lens,  either  in  the  form  of  centri- 
petal stripes  or  of  circumscribed  spots  or  patches,  the  general  con- 
dition of  the  eye  should  be  carefully  examined,  as  this  form  of 
cataract  (posterior  polar  cataract)  not  unfrequently  shows  itself  in 
the  later  stages  of  sclerotico-choroiditis  posterior,  retinitis  pigmen- 
tosa, detachment  of  the  retina,  and  other  deep-seated  lesions.  The 
coexistence  of  any  such  complication  would,  of  course,  materially 
affect  our  prognosis  of  the  result  of  an  operation. 

We  occasionally  meet  with  incipient  cataracts  in  which  there  is 
a  marked  difference  between  the  amount  of  the  opacity,  according 
to  whether  the  oblique  illumination  or  the  ophthalmoscope  be  used 
for  examination.  On  account  of  the  great  opalescence  of  the  stripes, 
the  opacity  is  very  apparent  to  the  naked  eye  and  with  the  oblique 
illumination ;  yet,  on  testing  the  vision,  we  find  it  suprisingly 
good,  and  with  the  ophthalmoscope  we  can,  with  a  little  manage- 
ment, clearl}'^  distinguish  the  details  of  the  fundus.  I  have  noticed 
this  peculiarity  several  times  in  myopic  patients  ;  the  progress  has 
generally  been  very  slow. 

In  the  majority  of  cases,  one  of  the  first  symptoms  noticed  by  a 
person  affected  with  incipient  cataract  is,  that  distant  objects 
appear  somewhat  indistinct  and  hazy,  or  as  if  surrounded  by  a 
halo.  After  a  time,  near  objects  also  become  indistinct,  and  in 
reading,  the  print  has  to  be  approximated  closer  to  the  eye  or 
observed  through  a  strong  convex  lens,  in  order  that  a  larger 
retinal  image  may  be  gained.  If  the  opacity  is  chiefly  or  entirely 
confined  to  the  centre  of  the  lens,  the  margin  being  clear,  the 
patient  will  see  best  when  his  back  is  turned  to  the  lignt,  or  when 
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body — e,g.^  h  piece  of  gun-cap  or  a  cliip  of  steel — is  lodged  in  the 
lens,  or,  having  passed  tlirough  it,  is  fixed  in  the  deeper  tissues  of 
the  eye,  as  it  is  frequently  followed  by  a  most  destructive  iuflain- 
tnation.  After  any  injury  to  the  lena,  the  liistory  of  the  accident 
should  be  inquired  into,  and  if  it  was  caused  by  a  chip  of  steel,  a 
shot,  etc.,  the  condition  of  tlie  eye  must  be  carefully  examined,  in 
order  that  we  iriay,  if  possible,  ascertain  whether  the  foreign  hotly 
be  still  in  the  eye,  and  whereabouts  it  is  situated.  After  an  injury 
tci  the  lens,  the  condition  of  the  eye  must  be  anxiously  watched. 
The  tension  of  the  eyeball,  the  state  of  the  sight  and  of  the  field  of 
vision  must  be  frequently  examined,  so  that  the  earlie^!t  symptoms 
of  any  glaucomatous  complication  nuiy  be  detected,  and,  if  possible, 
cut  short.  The  danger  of  sympathetic  ophthalmia  must  likewise 
he  kept  in  mind,  A  trauiuatie  cataract  may  also  he  produced 
through  a  simple  contusion  of  the  eye,  without  any  laceration  or 
rufiture  of  tlie  external  coats  of  the  eye.  Thus  a  blow  upon  the 
eye  cjr  over  the  head  from  the  fist,  or  some  blunt  body  (a  piece  of 
wood,  whip,  etc.)  may  give  rise  to  trjimnatic  cataract,  t^jx'cial 
attention  was  cnlled  by  Mr.  Lawsou  to  this  fact  some  years  ago, 
who  recorded  several  instances  of  this  kiud.^  In  such  cases,  how- 
ever, the  capsule  is  generally  ruptured,  in  most  instances,  as  w^as 
pointed  out  by  Von  Graefo,'  at  the  peripliery  of  the  lens,  just  where 
tlie  thick  anterior  passes  into  tlie  tliiu  posterior  capsule.  Some- 
times, however,  no  tear  in  the  capsule  can  be  detected. 


3.— CAPSULAR  CATARACT,  ETC. 

Capsular  cataiiict  presents  a  wliite,  somewhat  chalky  appearance, 
and  is  situated  iu  the  area  of  the  pupil,  Strictly  speaking,  this 
term  is  inaccurate,  for  it  would  appear  that  tiie  capsule  itself  does 
not  become  oj>aque,  for  although  it  may  become  wrinkled  and 
changed  in  thickness,  it  i*etains  its  transparency,  as  has  been  shown 
by  IL  ilullei'^  and  Schweigger.*  According  to  Mill ler,  these  opa- 
cities are  not  owing  to  any  changes  in  the  structure  of  the  capsule 
itself,  but  are  due  to  the  dei>osition  on  its  inner  surface  of  new 
layers  of  a  suljstance  wdiich  is  often  mucli  akin  in  its  structure  to 
tltat  of  the  capsule,  but  is  in  other  cases  of  a  fibrous  character. 
Certain  liy aline  changes  also  occur  in  the  capsules  of  old  persons, 
whicl)  are  chiefly  situated  at  the  inner  surtace  of  the  anterior  ca])- 
eule.  If  these  transparent  hyaline  deposits  should  undergo  here 
and  there  chalky  degeneration,  they  become  manifest  to  the  ob- 
server, api>eariug  as  small  whitish  deposits  on  the  anterior  surface 
of  the  lens. 

Schweigger  insists  strongly  ou  the  fact  that  capsular  cataract 

•  Vide  **  R  L.  O.  H.  Rep,/*  iv.  179  ;  alao  Mr,  Lawion*B  book,  "  On  Ii^une*  of 
ilie  Eye/'  p.  130. 

*  ** Berliner  Klinisclio  Wnchrnsrhrift/'  1HC4,  11*.     A  translation  of  thia  Lecluro 
upon  Tramimtic  Cataract  will  be  tbund  in  the  *'OpblU.  KevUw/'  lb  137. 

«  **  A.  t  O,,''  ii.  3,  53,  and  lib  1,  55.  *  Ibid,  viib  I,  227. 
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capsule,  or  are  often  collected  at  the  margin  of  the  lens.  Tliey 
may  prove  in  so  far  dangerous,  that  they  are  very  apt  to  remain 
behind  in  the  capsule  when  the  cataract  is  extracted,  and  give  rise 
to  secondary  cataract.  In  very  rare  instances,  a  great  portion  ot 
the  cataract  may  be  absorbed,  and  the  sight  of  the  patient  mate- 
rially improved.  In  the  majority  of  such  cases,  the  yellow  nucleus 
may  still  be  seen  shining  through  the  cortical  substance,  but  now, 
however,  no  longer  in  the  centre,  but  sunk  down  to  the  bottom  ot 
the  capsule  (Morgagnian  cataract).  If  the  cortical  substance  is 
gray,  very  opaque,  and  pretty  uniformly  studded  with  iine  dots  or 
]>atches,  it  may  be  considered  as  soft;  not,  however,  pulpy  or  dit- 
fluent,  but  friable,  so  that  small  coherent  portions  are  apt  to  remain 
behind,  and  adhere  to  the  pupil  or  the  corneal  section  after  the 
chief  portion  of  the  cataract  is  removed. 


2.— TRAUMATIC  CATARACT. 

When  the  capsule  is  perforated  or  torn  by  a  sharp  instrument, 
the  aqueous  humor  is  admitted  to  the  lens  substance,  which  may 
become  rapidly  opaque.  If  the  perforation  is  extremely  small  and 
superficial,  such  as  mis^ht  be  produced  by  a  very  fine  needle,  the 
danger  may  be  but  slight.  The  lips  of  the  wound  in  the  capsule 
may  unite,  and  no  permanent,  or  only  a  very  limited,  opacity  may 
remain;  but  if  the  wound  is  larger,  much  aqueous  humor  is  ad- 
mitted, and  the  lens  will  swell  up  very  rapidly,  and  press  upon  the 
iris  and  ciliary  body.  The  iris  is  often  considerably  lacerated,  or 
protrudes  through  the  corneal  wound,  and  this  greatly  increases 
the  irritation  and  danger  of  severe  inflammation.  Flakes  of  soft- 
ened lens  matter,  or  broken  portions  of  lens,  fall  into  the  anterior 
chamber,  and,  coming  in  contact  with  the  anterior  surface  of  the 
iris,  produce  great  irritation ;  or  portions  of  lens  matter  may  exude 
through  or  become  entangled  in  the  wound.  The  inflammation, 
which  may  involve  the  iris,  ciliary  body,  and  choroid,  may  assume 
either  a  purulent  or  a  serous  character.  In  the  latter  case,  there 
may  be  more  or  less  increase  in  the  intra-ocular  tension,  with  the 
attendant  train  of  glaucomatous  symptoms.  In  children  the  danger 
of  secondary  inflammation  is  less  than  in  adults,  as  the  lens  is 
softer,  the  iris  less  impatient  of  pressure,  and  absorption  more 
rapid;  in  fact,  the  lens  may  be  almost  entirely  absorbed,  so  that 
Anally  there  only  remains  a  small,  hard,  white  disk.  The  lens 
becomes  more  rajMdly  opaque  in  the  young  than  in  elderly  persons. 
I  have  occasionally  met  Avith  cases  in  youthful  individuals,  in 
which,  a  few  diiys  after  the  injury  to  the  lens,  the  latter  had  be- 
come almost  completely  cataractous.  The  swelling  of  the  lens  is 
often  very  considerable,  so  that  its  volume  is  much  increased  ;  the 
iris  is  consequently  pushed  forwanl  and  the  anterior  chaml)er  di- 
minished in  size.  Thi^  pi'cssure  of  the  swollen  lens  upon  the  iris 
and  ciliary  body  produces  great  irritation,  atid  may  give  rise  to 
severe  irido-cyclitis.     The  danger  is  very  great  when  a  foreign 
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ulcer,  which  is  situated  at  or  iieitr  tlie  centre  of  tlie  cornea,  per- 
forates the  latter,  the  aqueous  Immor  escaj^s,  the  iris  and  lens  fall 
forward  and  come  in  contact  with  the  cornea.  Plastic  lyinph  is 
ett'uscd  in  the  ulcer,  and  a  litHe  nodule  of  this  is  deposited  uix>n  tlie 
centre  of  the  caiKSole.  As  the  pupil  fontniets  ou  the  escape  of  the 
aqueous  humor,  only  the  ecutral  portion  of  the  capsule  remains  nr 
covered  by  the  iris,  and  this  is,  therefore,  the  place  where  the 
cataract  is  formed.  As  the  nutrition  of  the  lens  is  inipaired  neaf^ 
the  deposit  of  lymph  from  the  distiirljaiice  in  the  osmosis,  the  super- 
iicial  layei*!^  of  the  cortical  substance  \n  its  vicinity  become  som©-j 
what  opKiue,  the  intra-capsular  cells  perhaps  also  undergoinii:  pr< 
liferation.  etc.  The  ulcer  of  the  cornea  heals,  and  on  the  aqueous 
humor  becoming  again  retained,  it  tears  throutrh  the  adhesion  be- 
tween the  cornea  and  the  cai^sule,  the  iris  and  lens  recede  to  their 
former  jiosition,  hut  the  capsular  opacity  remains.  Frequently  the 
deposit  of  lymph  on  the  capide  becomes  abstirbed,  and  otdy  the 
opacity  on  the  inner  surface  of  the  cajisule  and  the  contiujuous 
portion  of  the  lens  remains  behiud,  the  e:ipsu!e  though  changed  in 
its  thickness  being  transparent,  Xow  if  the  cornea  subset [uentiy 
cleai*s,  the  true  origin  of  the  capsular  cataract  may  remain  unsns- 
ppctcd.  But  even  in  an  apparently  transparent  cornea  1  have  often, 
witJi  the  oblique  illumination,  Ijeen  able  to  discover  a  trace  of  a 
central  opacity,  show^ing  the  scat  of  a  tormer  idcer.  Even,  however, 
if  the  cornea  sbrjuld  in  after  years  he  quite  cleat*,  this  would  not  be 
a  iiroof  thai  there  had  not  been  a  small  central  in-rforating  ulcer, 
for  we  constantly  fiiul  extensive  and  deeply  situated  corneal  opa- 
cities clearing  away  perfectly  in  the  course  of  time.  Another 
objection  which  is  sometimes  urged  against  this  view  of  the  origin 
of  central  anterior  capsular  cataract  is,  tliat  there  could  have  been 
ivo  i>erforatiou  if  no  anteri<M'  synechia  remains.  But  the  very  fact 
of  the  formation  of  the  capsular  cataract  in  tliis  way,  {trecludes  the 
existence  of  an  anterior  synechia  (at  least  in  the  centre),  for  the 
adhesion  between  the  anterior  surface  of  the  capsule  and  the  cornea 
must  be  so  slight  thai  tlie  re-aecuniulation  of  the  aqueous  huujor  is 
suflicicnt  to  tear  it  through;  which  could  not  occur  if  so  mueh 
lymph  was  etfused  as  to  protUice  an  anterior  synechia.  Moreover 
in  very  rare  instances,  of  whicli  I  saw  one  several  j'eai-s  ago  at 
Prof.  Arlt's,  in  Vicuna,  we  may  trace  a  very  delicate  .thread  of 
lymph  from  the  anterior  capsule  to  the  iK^aterior  {portion  of  the 
cornea.  When  the  central  capsular  cataract  is  very  prominent,  and 
elevated  above  tlie  surface  of  the  capsule^  it  is  termed  ^"^ pt/ramulal 
cataract /^  but  even  in  such  eases  Mliller  has  found  it  covered  by 
transparent  capsule.  Very  su[)erficial  wounds  of  the  lens  may  also 
produce  anterior  capsular  cataract,  if,  together  with  the  cataractous 
changes  in  the  leus  substance,  the  intra-capsular  cells  undergo  pro- 
liferation. Mr.  Iluike'  thinks  that  it  is  produced  in  ophthalmia 
neonatorum  in  the  tV)llovving  umnner,  it  being  remembered  tliat  the 
Bpaee  between  the  cornea  and  the  leus  U  only  very  slight:  "In 

»  "R,  L.  0.  IL  Kep.,"  1.  188, 
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ophthalmia  neonatorum  when  the  cornea  becomes  inflamed  and 
swollen,  its  posterior  surface  may  actually  come  in  contact  with 
the  front  of  the  lens,  and  then  a  dot  of  lymph  poured  out  upon  the 
latter  by  the  inflamed  cornea,  or  even  the  mere  pressure  contact, 
may  give  rise  to  opacity  by  preventing  the  proper  nutritional  osmose 
through  the  capsule."  Mr.  Hutchinson,^  on  the  other  hand,  sup- 
poses that  "  the  mere  proximity  of  the  inflammatory  action  on  the 
surface  of  the  conjunctiva  and  cornea  suflGices  to  disturb  the  nu- 
trition of  the  lens  capsule,  and  to  produce  deposits."  It  is  diflScult 
to  understand,  however,  why,  if  this  were  so,  the  disturbance  of  the 
nutrition,  and  the  deposits  should  always  be  confined  to  a  small 
portion  of  the  capsule  in  the  centre  of  the  pupil,  and  should  not 
also  aflfect  the  more  peripheral  parts. 

Anterior  capsular  cataract  may  also  appear  after  iritis,  if  an  effu- 
sion of  lymph  has  taken  place  into  the  area  of  the  pupil,  and  the 
posterior  synechia  subsequently  yield  to  the  action  of  atropine,  etc., 
the  adhesions  and  deposits  of  lymph  at  the  edge  of  the  pupil  may 
gradually  disappear,  while  the  central  nodule  of  exudation  in  its 
area  remains,  and,  on  account  of  the  disturbance  of  the  nutrition 
of  the  lens  at  this  point,  may  give  rise  to  cataractous  changes  in 
the  subjacent  lens  matter. 

Changes  in  the  posterior  portion  of  the  capsule  are  of  far  less  fre- 
quent occurrence  than  in  the  anterior.  The  opacities  which  are  met 
with  at  the  posterior  pole  of  the  lens  (hence  termed  posterior  polar 
cataract)  are  generally  due  to  changes  in  the  cataractous  portions 
of  the  neighboring  cortical  substance,  which  may  become  intimately 
adherent  to  the-  capsule,  or  hyaline  deposits  may  be  formed  upon 
the  latter.  In  rarer  instances,  a  new  formation  of  cells  is  observed 
on  the  inner  surface  of  the  posterior  capsule,  being  due  to  a  prolife- 
nition  of  the  intra-capsular  cells  which  have  extended  themselves 
on  to  the  posterior  capsule  (Schweigger).^  But  the  posterior  polar 
opacities  may  be  situated  in  the  most  anterior  portion  of  the  vitre- 
ous humor  close  to  the  posterior  capsule,  being  due  to  inflammatory 
or  nutritive  changes  in  the  vitreous.  In  such  cases,  as  Stellwag* 
points  out,  the  opacity  presents  a  smooth  and  somewhat  glistening 
aspect,  whereas  that  dependent  on  deposits  on  the  inner  surface  of 
the  capsule  is  generally  rough  and  granular,  projecting  perhaps 
somewhat  into  the  lens  substance.  I  have  already  called  attention 
to  the  fact  that  these  opacities,  situated  at  or  near  the  central  por- 
tion of  the  posterior  capsule,  are  most  frequently  due  to  some  dis- 
turbance in  the  nutrition  of  the  lens  or  vitreous  humor,  de{)endent 
upon  chronic  inflammations  of  the  deeper  tunics  of  the  eyeball,  and 
are  often  met  with  in  the  later  stages  of  sclerotico-choroiditis  poste- 
rior, retinitis  pigmentosii,  detachment  of  the  retina,  or  remain  after 
serous  choroiditis. 

In  very  rare  instances  the  opacity  at  the  posterior  pole  of  the  lens 

•  Ibid.  vi.  136.  «  **A.  f.  O.,"  viii. 

•  '*  Augenheilkunde,'*  3d  edition,  p.  153. 
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may  lje  congenital,  and  is  then  in  all  profaabilitj  dae  to  the  imper 
feet  retrogrewion  of  the  hyaloid  artery  (Ammon).* 

I  A%'i11  now  pam  on  to  the  different  operations  saitable  to  Tmrioiis 
fomiK  of  cataract,  commencing  with  the  flap  extraction ;  but  before 
m  doing,  I  mufit  touch  upon  certain  important  preliminary  considerm- 
tionfi. 

It  i^  generally  deemed  important  that  a  cataract,  especially  the 
senile  fonn,  should  be  mature  before  it  is  submitted  to  an  operation. 
In  mature  cataract  the  opacity  involves  the  whole  lens,  and  the  iris 
thrown  little  or  no  shadow  upon  it.  Tlie  sight  is  so  much  impaired 
that  the  {mtient  is  unable  to  distinguish  the  largest  print,  or  to 
count  fingens.  If  the  cataract  is  immature,  it  will  not  come  out  en 
nuisse^  but  the  transfiarent  portions  of  lens  substance  are  stripped  off, 
and  remain  adherent  to  the  capsule  or  the  edge  of  the  pupiL  They 
swell  up  very  considerably,  and  may  produce  great  inflammation 
or  a  dcuMC  necondary  cataract.  These  observations  do  not  of  course 
apply  to  zonular  cataract,  Avhich  may  never  become  mature.  The 
quention  now  arises,  what  should  be  done  if  the  cataract  remains 
imniuture  for  a  long  time,  yet  is  so  advanced  as  greatly  to  impair 
viHion  ?  Can  we  hasten  its  progress?  Undoubtedly,  out  we  run 
some  ri»k  in  so  doing — ^a  risk  which  should  not,  I  think,  be  incurred 
except  under  i>eculiar  circumstances.  If,  for  instance,  a  person  who 
18  entirely  deficndent  uix)n  his  sight  for  his  means  of  subsistence  is 
affected  with  double  cataract,  whose  progress  is  extremely  slow, 
and  which,  though  very  immature,  is  sufficiently  dense  to  prevent 
hiH  following  hiH  customary  occupation,  it  may  be  advisable  to  has- 
ten the  progress  of  the  cataract.  This  is  to  be  done  by  gently 
l»rieking  the  lens  with  a  fine  needle,  so  as  to  slightly  divide  the  cap- 
sule unci  the  lens  substance,  and  admit  a  little  aqueous  humor. 
This  may  be  rei)eated  several  times,  care  being  taken  not  to  divide 
the  lens  too  freely  at  one  sitting,  lest  a  severe  iritis  or  irido-cho- 
roi^lit'm  be  set  up.  The  pupil  is  to  be  kept  widely  dilated  with  atro- 
pine, and  the  state  of  the  eye  narrowly  watched,  for  fear  of  any 
severe  inflammatory  symptoms  ensuing.  It  is  safer  still,  as  was 
reconnnended  hy  Von  Qraefe,  to  make  a  preliminary  iridectomy, 
HO  HA  to  uifortl  more  room  for  the  swelling  up  of  the  lens  ;  moreover, 
the  existence  of  an  iridectomy  would  prove  of  advantage  when  the 
final  operation  of  removal  of  the  lens  is  performed.  ITiis  proceed- 
ing irt,  however,  accompanied  by  the  disadvantage  that  it  necessi- 
tateKtwo  o|KTation8,with  an  interval  of  some  weeKs  between  them; 
whieh  often  proves  of  much  inconvenience  and  anxiety  to  patients 
who  eome  from  a  distance,  or  to  those  who  are  of  a  very  timid  and 
nerv(»UH  ehanieter.  Indeed,  not  many  jwitients  will  submit  to  such 
ivjK'ated  i>i»i»ration8.  Since  the  introduction  of  Von  GnietVs  new 
ojK^ration,  1  must  confess  that  I  have  paid  less  heed  to  the  necessity 
of  waiting  with  the  ojK>nition  until  the  cataract  is  quite  mature,  for 
1  have  obtained  excellent  results  where  this  has  not  been  the  case  ; 
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indeed,  I  have  removed  with  perfect  success  lamellar  cataracts  in 
persons  above  the  age  of  25.  As  a  rule,  I  should,  however,  prefer 
to  operate  on  a  cataract,  which  is  quite  mature,  as  it  affords  a 
better  chance  of  complete  removal.  Again,  instead  of  hastening 
the  progress  of  the  cataract,  the  lens  may  be  removed  in  its  capsule, 
which  obviates  the  danger  of  unripe  portions  being  left  behind. 
Whilst  on  the  one  hand,  it  is  dangerous  to  operate  too  early,  it  may 
also  be  wrong  to  wait  too  long  after  the  cataract  is  fully  formed. 
In  children  especially,  we  should  operate  early,  for  otherwise  the 
sight  and  the  sensibility  of  the  retina  may  permanently  suffer,  and 
oscillation  of  the  eyeball  (nystagmus)  may  also  be  produced.  Later 
in  life,  a  mature  cataract  may  exist  for  very  many  years,  without 
the  sensibility  of  the  retina  being  affected  by  this  passive  exclusion 
from  the  act  of  vision.  But  in  children  it  is  different ;  in  them 
the  jmssive  suppression  of  the  retinal  image  produced  by  the  cata- 
ract, appears  to  exert  a  similar  influence  upon  the  sensibility  of  the 
retina,  as  the  active  suppression  which  occurs  in  cases  of  squint,  and 
which  often  rapidly  leads  to  great  amblyopia.  Again,  we  have  seen 
that  when  a  mature  cataract  has  existed  for  some  time,  it  may 
undergo  certain  retrogressive  changes,  its  fluid  constituents  may 
become  absorbed,  fattv  or  calcareous  masses  may  be  collected  at  its 
margin  or  adhere  to  the  capsule,  and  remain  behind  when  the  lens 
is  removed, giving  rise  to  inflammatory  complications  and  secondai'y 
cataract.  It  is  wiser,  therefore,  to  operate  before  such  secondary 
changes  have  set  in. 

Should  we  operate  upon  the  one  eye  if  the  other  is  quite  free 
from  cataract?  I  think  it  is  advisable,  where  the  operation  is 
almost  certain  of  succeeding,  as,  for  instance,  in  the  division  or 
linear  extraction  of  cataract  of  young  individuals;  for  the  operated 
eye,  although  differing  greatly  in  its  state  of  refraction  from  the 
other,  will  still  assist  somewhat  in  the  act  of  vision.  The  visual 
field  will  be  extended,  and  the  fear  of  amblyopia  will  be  removed, 
as  the  eye  may  be  separately  practised  with  suitable  convex  glasses. 
Moreover,  the  personal  appearance  will  be  improved. 

Should  both  eyes  be  operated  upon  at  the  same  time  in  cases  of 
double  cataract  ?  It  is  doubtless  safer  to  operate  only  on  one  eye 
at  a  time.  Unsuspected  peculiarities  in  the  constitution  or  the 
temperament  may  show  themselves  in  the  course  of  the  treatment, 
a  prior  knowledge  of  which  may  prove  of  great  value  in  the  treat- 
ment of  the  other  eye,  and  lead  us,  perhaps,  to  select  a  difterent 
mode  of  operation.  On  the  other  hand,  it  has  been  urged  that  it 
is  very  rare  to  see  a  bad  result  {e.g,^  suppuration  of  the  cornea)  in 
both  eyes,  if  they  have  been  operated  upon  at  one  sitting.  In  this 
point  we  must  be  much  guided  b}^  personal  circumstances.  It  may 
be  very  inconvenient  for  the  patient  to  have  the  operations  divided, 
and  the  treatment  thus  extended  over  a  long  period ;  or,  if  he  be 
in  a  weak  and  nervous  condition,  it  may  be  unwise  to  submit  him 
to  the  anxiety  of  two  operations.  If  one  cataract  is  mature  and 
the  other  only  partially  formed,  but  yet  sufficiently  opaque  to  pre- 
vent the  patient  from  following  his  customary  employment,  it 


/•  •      •  '.        ,'■   .^  -  .-'r,  .'..'■//-*.-  -'i  -:Z. -«."-•.  Ti  j;-->.-rs.  ."  TCA.-:  Till  ".-1 

; '  f  ■' . r  V. -' /f       r' '/ r ';,••  • .     . *    '.a*  • ;, '. , / r, *  ;.  ■; v', -;i •, . -  •  '.   ■  : •iri'-r    : :. :-rf  v 

St'  u,i  '•  'iS  *'  •r,;y'f;i*'»f'-  Jff-  r»^/*  J>iV'»rar/';  Tor  •;-•;  jr'.-^r*^*  vf  tL.-e  -a--^. 
If  >»,'  •'/';i*i»'f  if^  hof  ;iri/J  o|»jff<rJ»,-'»v^:,  tL<:  jmr^r.'i^T  f^.MiiA-  very 
/''!'»•■,  i//jh»M' ,  u\A  '/^Ji 'J' ♦'•'!,  Tijo  tir/i';  of  day  ;^  aiso  o?"  ihtle 
or  rr/f  foor/i' fi'^  ii)0)Oii/h  I  f/iy^'rlf  j/r<;f«;r  tlio  r/jorii:ij;r.  K»r  wc- can 
fh'ff  jii'l(//  liy  Ml'  «  vMfMij/  wJioUior  or  not.  any  jiriuiary  inflaUima- 
loiy  fMi/  lion  ji'  likely  lo  w;t  in,  and  if  mo,  \vc  can  without  los-s  of 
hrn'  '  n'l<  Mvor  fo  'hi-'h  if. 

I'l'  f/'fi  iiH  o|»Miiti/>ri  H  f|''f'i<l«'(|  n|Kin,  flio  ^onoral  liealtli  must  be 
MfiirrMri'd,  iiii'l  if  fli'm  Ik'  at  all  inipainMl  we  must  endeavor  to  ini- 
(HM"i.  il  Ml  miM-li  MM  po(«Mili|c  i»rior  trM)|K'ratin^.  It  18  of  the  greatest 
mlMinliiiv  jiir  tin*  ri'Miilt  of  \\\k\  operation  to  have  the  [i^itient  in 
|iiiliil  hfiilfli,  Tlif  rliicf  fear  Ih,  (hat  in  a  weak  and  decrepid 
pii«iiii  I  he  vilnlity  of  llm  coritca  may  Im*  ho  low  that  its  healing 
pii\ni  i'l  ^H-atly  inipainMJ,  or  that  it  may  even  slough  after  the 
npiitii  iiin.  A  MN  niptoni  of  hoiup  intportance,  an  being  indieative  of 
(lii't  liiw  \ilnlitv,  iw  the  Iohh  of  4'laHtieity  of  the  skin,  so  that  if  we 
piiii'li  np  a  fold  of  nkin  on  tin'  hack  of  the  hand  it  does  not  fall 
hm  K  III  iinre,  liut  remsdnH  writd\lod.  Severe  eough  or  ehronic 
iMoni'luiiMiMMitin  iitdiealelhip4«\traetion.  If  double  eatxiraet  occurs 
in  NiMiili  or  eail\  middle  age  ^^U^foiv  the  age  <»f  4o\  and  if  its  for- 
nii\nott  il  inpid«  we  nuiMt  examine  whether  the  patient  is  sufl'ering 
lion*  dnd^'teM,  lor  this  is  a  not  unlmpient  eause  of  eataraet.  The 
Irn  bn  i»n»i*  atlis'ted  ehiellv  in  the  later  stages  k^{  the  disease,  when 
\\w  be!\lib  \^  \\\\\\\\  biH^ken.  Tlie  ealaniet  is  generally  soft isli.  and 
\ii  t^nniUiiMt  rapid.  In  old  ivi-sons  a  moix*  or  K^<  large  and  hard 
nil*  li'U  *  w  dl  be  pivsont^  but  dialvtie  eataraet  divs  no:  show  :tny 
Kpis  »al  » l^araeteristiwv  If  dial vu^  is  found  to  ex:>t,  sj-vviai  oare 
\\\\\^\  be  j;iken  to  examine  the  sight  and  iho  tieM  »•:'  vi<i..r.,  as  al- 
f^^ti*Miv,\i  the  ivtina  and  opiie  nerve  no:  ;r..t:x-vj:;c:::^y  »vv:;:r  ::.  iLe 
%vm^^  xM'  the  di'^^a>M\  and  nuy  lbenM>rt'  ^wxis:  v^:;.  \\,v  i\\\\iT\i,\:\ 
And  iNnd*M'  ibe  }MNyn»v^is  ot  the  ix^viit  of  av.  i-^.xr;.:..  :.  •.;:.:;*y  n.Vx-. 

\\w  i\  \ \y\\\ \  *\M :*1  i ;  ion    ^> J    The  <  >  o  si . i*- :: ' .;   ;. '. u ,1  \ >    . ►-.    ^i. r-.w: ". '. v 

l^io  tonv^^-.  »M  <1  e  eyx*I«"'.,  \]iK  .:og'Av  o:  > \: '::.:.:  I  :.  ^  >:«";  :  *.  v 
ii^^M  *M  \  j'^^ov.  >,.*iNi  Iv  ss^\*r:,s::i<s'.,  >.^  ;..:.:  "...  .  •\*^  ;  .^  :  ^:v 
^s*r 'Nvs'.^v;  :e*-NM;  ii»,\\  :s^;  t's^jiiK  »:*:*\:  .:-  »V  .'»•>..  v.  ,.  .r-  : 
IJ^*;  ^*to  :■>*  .x^pA*):*  :>s:bu  a;*,;  »::'.;>:  ;^:»:'-4  i  -  •:  .:  ;*.?:  .:^  '...'-:. 
nil  ,>n*s'.  AX  •*  \  vo 

ShoK'.i  :b*  :«'.N*v.;  K*  <i:t*ori^  :"7;':i.  *:./•' .■>*^..  '.  ■.  ■  '  "  ■■;■:. 
^^•v  s*\nv '.*»   .V  :K'  "♦»*•):•*  ?].k*.  k:»: c; 75.: iiN.    •     '         * '••. 

%V  t*"  .  )s   »*  v**;.' *»»'!.  >•>  s'  ^  sr^'i    *•■?'•..    ■.^:*    ■  .  ■   ~-«^ 


CAPSULAR    CATARACT.  257 

the  difBcuIties  of  the  after-treatment,  but  may  even  endanger  the 
result  of  the  operation. 

The  method  to  be  pursued  in  examining  the  perception  of  light 
and  the  condition  of  the  field  of  vision,  in  a  person  affected  with 
mature  cataract,  has  been  already  explained  in  the  Introduction 
(p.  24).  Such  a  person  should  be  able  to  distinejuish  a  low  burning 
lamp  at  a  distance  of  10  or  14  feet,  if  his  perception  of  light  is  good, 
and  there  is  no  lesion  of  the  deeper  tunics  of  the  eye.  If  there  is 
any  marked  deterioration  of  the  perception  of  light,  or  of  the  field 
of  vision,  the  history  of  the  case  must  be  carefully  inquired  into, 
in  order  that  we  may  detect  the  presence  of  any  complication.  If 
the  upper  or  lower  half  of  the  field  is  lost,  we  must  suspect  detach- 
ment of  the  retina;  if  the  lateral  halves  are  wanting,  an  affection 
of  the  optic  nerves.  Cerebral  amaurosis  generally  causes  a  con- 
centric contraction  of  the  field,  or  the  latter  may  commence  at  the 
temporal  side.  In  glaucoma  the  contraction  of  the  field  begins 
almost  invariably  at  the  nasal  side.  If  such  a  contraction  of  the 
field  exists,  the  tension  of  the  eyeball  must  be  ascertained,  and  the 
other  symptoms  of  glaucoma  searched  for.  If  glaucoma  attacks  an 
eye  aflfected  with  mature  senile  cataract,  the  glaucoma  must  first 
be  cured  by  an  iridectomy,  and  then  subsequently,  at  the  interval 
of  several  months,  the  cataract  should  be  removed.  But  this  must 
not  be  done  until  all  symptoms  of  irritation  and  increased  tension 
have  subsided,  and  the  improvement  in  the  nutrition  and  circula- 
tion of  the  eye  has  been  firmly  re-established.  ( Vide  the  article 
on  "  Glaucoma.") 

The  pupil  should  be  dilated  by  atropine  before  the  operation.  In 
a  very  presbyopic  eye,  with  an  exceedingly  shallow  anterior  cham- 
ber, there  is  always  some  danger,  even  to  an  expert  operator,  of 
wounding  the  iris  either  before  the  counter-puncture  is  made,  or 
whilst  the  flap  is  being  formed.  Wide  dilatation  of  the  pupil  is 
the  best  safeguard  against  such  a  danger,  for  the  iris  will  be  re- 
moved out  of  the  way  of  the  puncture,  the  counter-puncture,  and 
the  line  of  incision.  When  the  aqueous  humor  flows  oft',  the  pupil 
again  contracts  somewhat ;  but  this  will  not  be  of  much  conse- 
quence, as  the  section  should  by  this  time  be  nearly  completed. 
The  degree  of  rapidity  with  which  the  pupil  dilates  under  the  in- 
fluence of  atropine  also  aftbrds  us  a  hint  as  to  the  probability  of 
iritis.  Von  Graefe  has  called  attention  to  the  fact  that  if  the  iris 
is  easily  and  quickly  affected  by  atropine,  there  is  less  tendency  to 
subsequent  iritis  than  if  its  action  is  tardy  and  imperfect. 

The  patient  should  be  operated  upon  in  the  recumbent  position, 
being  placed  either  on  a  couch  or  m  his  bed.  In  the  Hospital  I 
prefer  operating  in  the  ward,  as  there  is  considerable  risk  of  the 
dressing  being  disturbed  in  the  removal  of  the  patient  from  the 
operating  theatre.  The  li^ht  should,  if  possible,  come  from  the 
side,  for  this  dazzles  the  patient  less,  and  causes  much  less  reflection 
upon  the  cornea  than  when  it  comes  from  the  foot  of  the  bed  or 
from  a  skylight.  The  latter,  indeed,  is  the  worst  light  of  all  for 
eye  operations,  more  especially  those  of  a  very  delicate  nature. 
17 
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The  position  wbicb  the  operator  is  to  assume  with  reganl  to  the 

putii^it  will  depend  upon  which  eye  is  to  be  operated  on,  and  upon 
the  tact  whether  the  surgeon  is  ambidexter  or  not.  Some  think 
it  a  sine  qud  von  that  an  oeulist  should  be  able  to  use  both  lianda 
equally  well;  hut  this  is  not  the  case.  By  ehan^nn<c  his  j^iosition, 
l)e  may  always  oi>erate  ivith  the  right  hand  upon  either  eye,  either 
hy  the  ufiper  or  lower  aeetion.  Yet  I  strongly  advise  every  surgeon 
to  practise  operating  with  the  lett  hand,  for  he  will  conatantly  find 
it  a  great  advantage  to  be  able  to  use  it  well  For  instance,  in 
performing  iridectomy  it  is  very  desirable  that  he  should  be  able 
to  grasp  the  iris  with  the  forceps  held  in  the  left  liand,  and  snip  it 
ott*  with  the  scissors  in  the  right,  or  vkc  versd.  Still,  if  he  finds 
after  much  practice  on  the  dead  subject,  that  he  cannot  operate  for 
extraction  nearly  so  well  witli  the  left  hand  as  with  the  ri^ht,  he 
should  not  eiidanger  the  result  of  the  operation  hy  using  tiie  left 
hand.  If  the  left  eye  is  to  be.oi>erated  on  (either  by  the  upper  or 
lower  section),  the  surgeon,  if  he  is  not  ambidexter,  is  to  seat  him- 
eelf  on  the  couch  in  tVont  of  the  patient,  and  on  his  left  side.  If 
he  operates  w^ith  his  left  hand,  he  will  stand  behiiKl  the  patient. 
Tlie  latter  position  is  also  to  be  assumed  when  the  right  eye  is  to 
he  operated  on. 

4^^FLAP  EXTKACTION. 

The  section  may  be  made  either  upwards  or  downwards,  as  the 
advantages  are  pretty  evenly  balanced*  The  downward  section  is, 
bow^ever,  the  easier  of  the  two.  There  is  often,  moi-eover,  an  un- 
controllahle  tendency  for  the  eye  to  roll  upwards  beneath  the  lid, 
which  materially  eidiances  the  difficulties  of  the  operation,  and 
may  greatly  embarrass  the  operator,  especially'  during  the  laceration 
of  the  capsule  and  the  exit  of  the  lens.  The  chief  advantages  of 
each  mocle  of  operating  may  he  briefly  stated  to  be  as  follows :  In 
favor  of  the  upi)er  section  [Fig.  93],  it  may  be  urged  that  the  broad 

[Fig.  93,) 


th  surface  of  the  inside  of  the  upper  lid  will  lie  in  contact 

the  siKJtion  and  sunport  it,  and  thus  facilitate  the  union; 

»aa  the  edge  of  the  lower  lid  may  rub  against  the  lips  of  the 

n^  or  even  get  between  them,  set  up  considerable  irritation, 
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and  prevent  the  union  by  first  intention.  Again,  if  in  the  upper 
section  the  wound  does  not  unite  by  first  intention,  either  from 
the  occurrence  of  prolape  of  the  iris,  or  suppuration  of  the  edge  of 
incision,  the  cicatrix  tnus  produced  will  be  hidden  by  the  upper 
lid.  But  to  this  it  may  be  objected,  that  if  the  prolape  has  pro- 
duced much  distortion  of  the  pupil,  the  latter  may  1be  so  much 
covered  by  the  upper  lid  as  greatly  to  impair  the  vision ;  so  that 
it  will  be  necessary  to  make  an  artificial  pupil  in  another  direction. 
The  advantages  offered  by  the  lower  section  [Fig.  94]  are,  that  it 


is  more  easy  of  performance ;  as  are  also  the  division  of  the  capsule, 
the  exit  of  the  cataract,  and  the  removal  of  the  remains  of  cortical 
substance.  The  cornea  is,  moreover,  less  liable  to  be  bruised,  and 
should  suppuration  of  the  cornea  occur,  it  is  more  likely  to  limit 
itself  than  in  the  upper  section.  Bearing  these  points  in  mind,  I 
should  advise  the  beginner  at  first  to  perform  the  lower  section, 
until  he  has  acquired  suflGicient  dexterity  and  experience  in  ope- 
rating to  give  each  method  a  fair  trial. 

The  instruments  required  for  flap  extraction  are — 1.  An  extrac- 
tion knife.  2.  A  pair  of  forceps  for  fixing  the  eyeball.  3.  A  pricker 
or  Graefe's  cystotome,  for  dividing  the  capsule.  4.  A  curette^ 
which,  for  convenience  sake,  is  fixed  to  the  other  end  of  the  pricker, 
5.  A  blunt-pointed  secondary  knife.  6.  A  blunt-pointed  pair  of 
scissors. 

Various  forms  of  extraction  knives  are  recommended  by  differ- 
ent operators.    I  myself  prefer  Sichel's  knife  (Fig.  95).    It  is  rather 

Fig.  95. 


long  and  narrow,  and  increases  regularly,  but  not  too  abruptly^ 
from  point  to  heel,  so  that  the  flap  is  formed  by  simply  pushing 
the  blade  on  through  the  anterior  chamber  until  the  section  is 
completed.     Its  wedge  shape  fills  up  the  gap,  and  prevents  the 

f premature  escape  of  the  aqueous  humor.     The  handle  is  to  be 
ightly  held  between  the  thumb,  fore,  and  middle  finder,  the  thumb 
being  slightly  bent  outwards  at  the  joint.    The  elbow  must  be 
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kept  close  to  the  side  and  tbc  wrist  steady,  so  tbat  all  movements 
are  mnde  from  the  fingera  and  hand, 

I  will  now  i»roceed  to  a  deficriptioii  of  the  operation,  and  I  shall 
throughout  Buppoee  that  tbe  right  eye  is  to  be  operated  upon  by 
the  upj»er  section. 

I  shall  enter  Bomewhat  at  length  into  the  description  of  the 
mode  of  operating,  the  accidents  which  may  occur,  and  the  princi- 
jdes  which  should  guide  us  in  tlie  after-treatment,  because  most  of 
these  questions  are  of  im{X)rtance  in  every  mode  of  o|>erating  for 
the  extraction  of  cataract;  hence  it  is  ahsolutelj^  necessary  that  the 
?ur£reon  sboiiKl  he  acquainted  with  tliem,  even  although  he  may 
i'titirely  abandon  the  common  flap  extraction  for  Von  Graefe's  new 
ojienition. 

The  pj>ei'ator  should  stand  or  sit  hehind  the  patient,  who  is  to 
lie  placed  in  the  recumbent  prjsition.  If  be  is  about  to  operate 
without  fixation,  lie  will  bold  the  up|>er  eyelid  with  the  forefinger 
of  hiti  left  hand,  drawing  it  iij^wards  and  away  from  the  eye.  The 
tip  of  tlie  second  linger  is  to  be  j>laced  gently  asjainst  the  sclerotic 
on  the  nasal  side  of  the  cornea,  so  as  to  prevent  tlie  eye  from  rolling 
too  far  inward^  An  assistant  is  to  draw  the  lower  eyelid  down 
without  everting  it*  Many  of  our  best  operators  do  not  employ 
fixation,  and  j^enerally  make  admirable  sections;  hut  yet  cases  will 
occur  in  which  even  the  most  skilled  Of^erator  does  not  make  the 
counter-puncture  just  at  tlie  desire<l  point.  The  chief  difficulty 
in  ojx^rating  without  fixation  ij=^,  that  the  eye  may  roll  swiftly 
inwards  directly  the  puncture  is  made,  or  even  before,  so  that  the 
cornea  becomes  almost  hidden  in  the  inner  canthus,  and  the  knife 
has  to  travei-se  the  anterior  chamber  and  to  make  the  counter- 
puncture,  without  the  ojterator  being  able  to  see  its  course.  Thia 
will  prove  extremely  embarrassing  to  the  bepinner,  and  may  even 
unnerve  him  for  the  remainder  of  the  operation.  I  should,  there- 
fore, utrongly  recommend  him  to  fix  the  eyeball,  as  this  greatly 
facilttatefi  the  first  jiart  of  tbe  o|»enition,  and  as  there  is  not  the 
slightest  objection  to  his  doing  so.  It  has  been  objected  that  the 
fis^tton  often  pnxluces  pair*  and  much  irritation,  but  this  will 
hardlv  occur,  if  it  Ixj  gently  and  carefully  done.  Moreover,  so 
eemitlvc  an  eye  would  prove  most  difficult  to  operate  upon  without 
fixation.     AfT<^nvards,  when  the  operator  has  gained  more  confi- 

dr- --d  dexterity,  he  may  do  without  it,  if  he  ehooees.     Various 

i:  :ifs  have  been  devised  for  this  pDrposc,  but  the  common 

fl  -  are  the  beet     Their  use  in  this  operation  has  long 

h  ed  by  Von  Graefe,  and  more  lately  by  Mr,  France. 

As  soon  m  the  counter-puncture  is  made,  they  are  to  be  removed, 

for  the  eye  is  then  comjdetoly  under  oar  control.     The  operator 

^otild  mther  fix  tbe  eye  hini^lf  than  entrust  this  to  an  assistant, 

*  '    ^^    •  '^    ir  hands  can  work  together  with  such 

are  guided  bv  the  same  volition.     If 

1^  s  ail  ac>^istanl  most  bold  the  lids.     If  tbe  right 

:  on,  be  should  stand  on  the  letl  side  of  the 

111^  and  place  ttie  tips  of  the  fore  and  second  finger  of  his  right 
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hand  upon  the  edge  of  the  upper  lid  (without  touching  the  lashes), 
and  draw  it  gently  upwards  and  a  little  inwards,  away  from  the 
eyeball.  If  the  lids  are  at  all  moist,  a  piece  of  linen  may  be  folded 
round  the  fingers,  so  as  to  prevent  their  slipping.  The  lower  lid 
is  to  be  held  with  the  forefinger  of  his  left  hand.  But  if  the  as- 
sistant is  not  dexterous  and  trustworthy,  and  the  surgeon  cannot 
operate  well  without  fixation,  the  spring  speculum  may  be  em- 
ployed to  keep  the  lids  apart,  but  I  am  rather  afraid  of  it,  as  it  is 
apt  to  irritate  the  eye,  and  to  press  upon  the  eyeball. 

The  operation  is  divided  into  three  periods — 1st.  The  formatiou 
of  the  flap ;  2d.  The  laceration  of  the  capsule ;  3d.  The  removal  of 
the  lens. 

J^irst  PeriQiL — Let  us  again  assume  that  the  right  eye  is  to  be 
operated  upon  by  the  upper  section,  and  that  the  operator  will  fix 
the  eye.  Holding  the  forceps  in  his  left  hand,  he  seizes  a  fold  of 
conjunctiva  and  subconjunctival  tissue  near  the  lower  edge  of  the 
cornea  (as  in  Fig.  96,  after  France),  or,  as  I  prefer  it,  rather  more 
to  the  nasal  side,  and  draws  the  eyeball  gently  down,  so  as  to  brihs^ 
the  cornea  well  into  view.  Then,  holding  the  knife  lightly  in  his 
right  hand,  and  steadying  the 

latter  by  placing  his  ring  or  Fig.  96. 

little  finger  against  the  temple, 
he  enters  the  point  at  the 
outer  side  of  the  cornea  about 
a  quarter  of  a  line  from  its 
edge,  and  just  at  its  transverse 
diameter,  and  then  carries  the 
blade  steadily  and  rather  slow- 
ly across  the  anterior  chamber 
to  the  point  of  counter-punc- 
ture, keeping  it  quite  parallel 
to  the  iris.  Special  care  must 
be  taken  not  to  rotate  it  or  to 
press  upon  its  edge,  but  rather 
to  press  upon  the  back  of  the 
blade,  as  if,  in  fact,  he  were 

wishing  to  cut  with  this.  If  this  be  done,  the  blade  will  be  pushed 
steadily  on  and  fill  up  the  gap,  thus  preventing  the  premature 
escape  of  the  aqueous  humor.  I  find  this  pressing  upon  the  back 
of  the  blade  one  of  the  most  diflicult  things  for  the  young  operator 
to  acquire.  The  eye  of  the  oi^erator  is  not  to  be  kept  fixed  upon 
the  point  of  the  knife,  but  upon  the  i>oint  where  he  \yishes  to 
make  the  counter-puncture,  for  this  will  insure  the  knife  being 
brought  out  at  the  desired  spot,  which  should  lie  slightly  in  the 
upper  half  of  the  cornea,  about  a  quarter  of  a  line  from  its  edge. 
As  soon  as  the  counter-puncture  is  made,  the  forceps  are  to  be 
removed  and  the  handle  of  the  knife  turned  back  towards  the 
temple,  the  blade  being  pushed  steadily  on  until  the  section  is  all 
but  finished.  When  only  a  small  bridge  of  cornea  remains  undi- 
vided, the  section  is  to  be  slowly  completed  by  turning  the  edge  of 
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the  knife  a  little  forwards,  and,  instead  of  carrying  it  straight  on, 
drawing  it  back  from  heel  to  point  until,  the  section  is  finished. 
Von  Graefe  insists  especially  upon  the  advantage  of  doing  this, 
for  as  the  narrowest  part  of  the  blade  thus  issues  last  from  the 
ineiBion,  the  flap  will  be  less  elevated  than  by  the  broad  part ; 
moi*eover,  the  altered  position  and  direction  of  tlie  knife  cause  a 
relaxation  in  the  tension  of  the  muscles  of  the  eye,  and  thus 
diminish  straining.  When  the  incision  is  completed,  the  upper 
lid  is  to  be  gently  and  carefully  dropped,  so  that  it  may  not  catch 


Fi^.  07. 


Fig.  98, 


in 'between  the  lips  of  the  wound  and  evert  tlie  flap. 
The  patient  having  been  calmed  by  a  few  words  of 
encouragement,  we  pass  on  to  the 

Second  Period^  tfie  Opening  ofihc  Capsule. — This  may 
Ije^  done  either  with  the  pricker  (Fig.  97,  whicli  repre- 
sents this  instrument,  together  wifh  the  curette,  which 
is  placed  at  the  other  end  of  the  handle),  or  with 
Graefe's  cystotonie.  The  patient  is  directed  to  look 
well  down  to  his  feet,  and  the  upper  lid  being 
slightly  lifted,  the  pricker  is  introduced  with  its 
blunt  an^le  downwards.  When  arrived  at  the  inner 
side  of  the  pupil,  it  is  slightly  mtntcd,  so  as  to  turn 
its  point  against  the  capsule,  which  is  to  he  tliviiled 
across  as  far  as  the  outer  edge  of  the  pupil  by  one  or 
more  incisions.  The  jtoint  is  tlien  turned  downwards, 
and  the  instrument  carefully  removed,  so  as  not  to 
entangle  it  in  the  iris  or  cornea.  For  flap  extraction 
I  prefer  Graefe's  cystotome  (Fig.  98 — be8i<le  it  is  an 
enlarged  view),  as  it  makes  a  freer  0|x?ning,  and  as  we 
need  not  change  its  horizontal  position  in  lacerating 
the  capsule,  whereas  the  handle  of  the  pricker  requires 
to  be  a  little  elevated,  which  causes  more  or  less  gaping 
of  the  section.  Care  must  be  taken  not  to  press  the 
point  of  the  pricker  or  cystotome  against  the  lens  in 
dividing  the  capsule,  otherwise  we  may  cause  a  dis- 
placement of  the  lens  into  the  vitreous  liunior. 

Third  Period — Removal  of  the  Lens. — The  patient 
being  again  directed  to  look  downwards,  the  point  of 
the  toretinger,  or  the  end  of  the  curette,  is  to  be  placed  agaitist  tlie 
lower  lid,  and  a  gentle,  but  steady,  pressure  made  ni>on  the  globe* 
[Fig,  99,]  The  point  of  the  otlier  foi'efinger  may  be  placed  on 
the  upjK?r  portion  of  the  eyeball,  so  as  to  regulate  and  alternate 
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the  pressure  to  a  nicety.     The  pre5Sure  on  tlic  lower  lid  should  l>e 

at  firet  backward,  in  order  that  the  upper  edge  of  the  leu8  may  be 

tilted  slightly  forward  acraiiist 

the  upper  [)ortion  of  the  pupil,  ^    *f"     *l 

which    gradaally    dilates    and 

f)erraits  the  presentation  of  the 
ens.  The  pressure  is  then  di* 
rected  a  little  more  upwards 
and  backwards,  bo  that  the  lens 
advances  through  the  pupil  into 
the  anterior  chamber,  and  makes 
its  exit  through  the  iiiciif'ion. 
If  it  halts  a  little  iu  ita  course 
through  the  section,  it  may  be 
extracted  with  the  curette. 
Tlie  pressure  throughout  should 
l>e  steady,  but  very  gentle,  in 
order  that  the  lens  may  not  be 

violently  jerked  out,  \vhich  is  generally  accompanied  by  rupture 
of  the  hyaloid  membrane  and  an  escape  of  vitreous  humor.  When 
the  lens  has  been  removed,  we  should  examine  its  outline  to  see 
whether  this  is  i>erfect,  or  whether  it  is  irregular  or  notched,  as 
the  latter  shows  at  ouce  that  portions  of  the  cortical  substance 
have  remained  behind.  If  the  cataract  is  not  quite  mature,  frag- 
ments of  cortex  are  apt  to  remain  in  the  capsule,  or  are  8tripi>ed 
oft*  during  the  passage  of  the  lens  through  the  pupil  or  the  corneal 
incision,  to  eitlier  of  which  they  may  cling.  These  portions  should, 
if  possible,  be  removed,  as  they  are  very  apt  to  set  up  iritis  or  to 
give  rise  to  secondary  catamct.  The  lids  are,  therefore,  to  be 
closed  and  ligljtly  rubbed  in  a  circular  direction,  so  that  any  little 
Hakes  remaining  behind  the  iris  may  be  brought  into  the  area  of 
the  pupil,  whence  they  are  to  be  gently  removed  with  the  curette, 
as  likewise  any  portions  adhering  to  the  lips  of  the  wound.  The 
vision  of  the  patient  may  also  be  tested  by  trying  if  he  can  count 
fingers,  and  if  it  is  not  as  good  as  might  be  expected,  we  may  ex- 
amine again  as  to  whether  remnants 
behind. 

We  must  now  briefly  consider  wliat  course  is  to  be  pursued  if  any 
untoward  circumstances  arise  during  the  diflerent  stej^  of  the  oi>e- 
ration. 

Under  the  following  circumstances,  it  is  advisable  to  withdraw 
the  knife  at  once,  and  to  postpone  the  openition  until  the  wound  is 
united  :  I.  If  the  puncture  is  too  near  the  edge  of  the  cornea,  or  in 
the  sclerotic*  2.  If  it  is  too  far  in  the  cornea,  so  that  the  tlap  would 
be  too  small.  3.  If  the  aqueous  humor  spirts  out  when  the  point  of 
the  knife  has  only  just  entered  the  anterior  chamber,  for  the  iris 
will  then  fall  forward  upon  the  knife,  which  would  become  entan- 
gled in  it,  so  that  it  would  be  impossible  to  tinish  the  section  with- 
out lacerating  the  iris  considerably.  4,  If  the  point  of  the  knife  is 
80  blunt  that  it  will  not  readily  make  the  counter-puncture. 


of  lens  substance  still  linger 
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Should  the  aqueous  humor  escape  dii'ectly  the  counter-puncture 
haa  been  made,  the  section  may  yet  be  finished  without  wounding 
the  iris,  by  placing  the  point  of  the  fore  or  middle  linger  of  the 
other  hand  upon  tlie  edge  of  the  blade,  and  pushing  the  iris  ott'  from 
it  as  tlie  section  is  being  slowly  completed.  If,  however,  it  is  im- 
jx)8flible  to  avoid  wounding  the  iris,  it  is  better  to  cut  boldly  thmugh 
it,  as  this  is  fur  less  apt  to  excite  iritis  than  if  the  knife  becomea 
entangled  in  it.  If  the  countej'-jmncture  is  too  close  to  the  scleTOtic, 
the  knife  must  be  slightly  dniwu  back,  and  another  counter-puuc- 
turo  made,  or  the  size  of  the  section  be  diminislied  by  turning  the 
edge  of  the  blade  slightly  forwards  in  finishing  the  ilap.  This 
should  also  be  done  when  the  counter-puncture  is  too  low.  If  it  bo 
too  hiofh,  the  flap  will  be  ttx>  small,  ami  this  may  be  remedied  (1) 
by  making  another  eountor-]iunctnre  a  little  lower  down,  (2)  by 
turning  the  edge  of  the  blade  Imck  in  cutting  out,  or  (3)  by  enlarg- 
ing the  section  downwards  with  a  secondary  knife  or  a  pair  of  blunt- 
lK)inted  scissors.  The  last  proceeding  is  to  be  preferred  if  the 
counter-pnneture  is  moch  too  higli.  if  we  purpose  doing  this,  the 
section  is  to  be  continued  until  only  a  little  bridge  of  cornea  is  left 
standing  (Fig.  100  a.).  The  knife  is  then  to  be  withdrawn,  and  the 
section  enlarged  by  dividing  the  cornea  to  the  reiiuired  extent  at 
tlie  connter-jnincture  with  tlie  probe-pointed  secondary  knife  (Fig, 
lOl),  or  with  blunt-pointed  scissors.     The  advantage  of  leaving  the 


Fig,  100, 


Fig.  101. 


little  brides  standing  is,  that  it  will  keep  the  cornea  teuae,  and 

*  the  knife  orseiasor^     The  bridge  is  then 
-o  doino:,  the  cupsule  may  beoj>eued*     The 
of  the  rittp  shoulii  always  be  noted  before  the  section  is  com- 
d,  so  that  we  may  enhirge  it  in  the  above  manner  if  necos^ry. 
0<H!tton  is  too  small  to  [»erniit  the  ready  exit  of  the  lens,  there 
*li  «^  f  rupture  of  the  hyaloid  membrane  and  esca|>e  of 

T|  and  of  bruising  the  iris  and  cornea.     It 'is  also 

la  to  leave  the  bridge  staudiug  if  the  paf  ient  is  very  auroljr. 
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and  strains  greatly  as  we  are  making  the  section.  A  few  moments' 
rest  will  generally  suffice  to  restore  his  quietude,  and  then  the 
bridge  may  be  divided. 

If  the  lens  does  not,  at  the  third  period,  readily  present  itself  in 
the  pupil,  we  must  on  no  account  attempt  to  force  this  by  pressing 
strongly  on  the  eye  ;  but  we  must  lacerate  the  capsule  again,  and 
more  freely  than  before.  If  the  capsule  be  so  tough  as  not  to  be 
readily  torn  with  the  cystotome,  it  sometimes  comes 
away  with  the  lens,  or  it  may  be  divided  with  the  point  C^^S-  ^^-l 
of  the  knife,  or  be  afterwards  removed  with  a  hook  or  a 
pair  of  iris  forceps. 

If  a  little  vitreous  humor  escapes  with  the  lens,  it  is 
but  of  slight  consequence  as  far  as  the  immediate  result 
of  the  operation  is  concerned.    Some  operators  snip  off  the 

Protruding  portion  of  vitreous  close  to  the  incision,  but 
think  it  best  not  to  do  so,  as  it  is  simply  followed  by 
a  fresh  oozing  out  of  vitreous ;  I  therefore  only  close  the 
eye  at  once,  and  apply  a  firm  compress  bandage  over  it. 
But  it  is -very  different  if  it  escapes  before  the  lens,  for 
then  it  will  push  the  latter  aside,  so  that  it  may  even 
fall  to  the  bottom  of  the  vitreous  humor.  If  this  acci- 
dent should  occur,  a  hook  [Fig.  102]  or  scoop  should  be 
passed  behind  the  lens,  and  the  latter  gently  "  fished 
out."  It  should  be  extracted  at  all  hazards,  for  if  it  re- 
mains behind  it  is  but  too  likely  to  set  up  a  most  destruc- 
tive and  painful  panophthalmitis.  Many  operators  do 
not  consider  it  of  much  consequence,  if  even  a  consider- 
able amount  of  vitreous  is  lost  in  an  operation  of  extrac- 
tion of  cataract.  But  there  is  no  doubt  that  it  is  always  a 
source  of  great  danger  to  the  future  safety  of  the  eye,  for 
it  not  only  frequently  induces  an  insidious  form  of  irido- 
choroiditis,  or  inflammatory  or  suppurative  changes  in 
the  vitreous,  but  it  is  also,  according  to  Iwanoff,*  gene- 
rally followed  by  detachment  of  vitreous,  which  may  lead 
to  detachment  of  the  retina.  This  is  likewise  proved  by 
the  interesting  and  important  experiments  of  Gouvea* 
on  the  eyes  of  animals. 

After  the  exit  of  the  Ions,  the  corneal  flap  sometimes 
becomes  wrinkled  and  collapsed,  so  that  it  falls  away 
from  the  line  of  incision.  This  wrinkling  is  due  either 
to  decrease  of  the  intra-ocular  tension,  or  to  a  diminu- 
tion in  the  elasticity  of  the  cornea.  Von  Graefe  lays 
great  stress  upon  the  importance  of  this  symptom,  con- 
sidering it  unfavorable  if  the  collapse  be  at  all  considerable,  for  he 
has  found  that  suppuration  of  the  cornea  often  occurs  in  such  cases. 
If  we  therefore  find,  in  a  case  of  double  cataract  wKch  is  to  be 
operated  on  at  one  sitting,  that  the  cornea  of  the  first  eye  becomes 
much  wrinkled  after  extraction,  it  will  be  wise  to  submit  the  other 

«  "A.  f.  0.,"xv.  2.  •  Ibid.,  XV.  1. 
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eye  to  a  different  mode  of  operation.  In  such  cases,  alaOj  great  care 
most  be  taken  that  the  flap  is  not  turned  back  when  the  upper  lid 
IB  let  down.  If  the  iris  protrudes  between  the  lips  of  the  wound 
after  removal  of  the  lens,  or  if  the  pupil  is  distorted,  the  lids  should 
be  closed  and  lightly  rubbed  in  a  circular  direction,  so  as  to  replace 
the  iris,  and  restore  the  regularity  of  the  pupil.  If  the  prolapse 
still  persists,  it  raay  be  gently  replaced  \vith  the  curette.  But  if 
all  our  efl:brts  prove  unavailing,  it  is  by  far  the  best  course  to  draw 
it  out  a  little  further  and  snip  if  oft'.  The  iridectomy  will  not  be  of 
the  slighest  difiadvantage^  more  especially  in  the  upper  section  ;  in 
fact,  it  may  prove  of  positive  advantage,  not  only  in  favoring  the 
cure,  but  also  in  exposing  remnants  of  lens  substance  which  may 
be  situated  behind  the  iris,  and  have,  perhaps,  caused  the  prolapse; 
whereas  the  occurrence  of  prolapse  after  extraction  is  one  of  the 
chief  dangers  and  annoyances  of  this  operation.  The  protruding 
portion  of  iris  sets  up  considerable  irritation,  and  prevents,  perhaps, 
the  union  of  the  section,  the  aqueous  humor  flowing  ott'  through 
the  fistulous  opening  ;  and  this  constant  irritation  may  set  up  iritis 
or  irido-cyclitis.  Even  if  the  iris  unites  with  the  section,  a  broad 
unsightly  cicatrix  will  be  left,  the  pupil  lieing,  perhapvs,  greatly  dis- 
torted or  almost  obliterated*  To  prevent  all  these  untoward  com- 
plications, I  strongly  advise  the  removal  of  a  portion  of  the  iris  if 
the  prolapse  cannot  be  easily  returned,  or  if  the  iris  has  been  much 
contused  by  the  exit  of  the  lens,  or  by  our  endeavors  to  I'estore  the 
prolapsed  portion.  Dn  Williams, of  Boston,  U.  S,,  unites  the  edges 
of  the  corneal  wound  by  a  very  delicate  suture,  which  keeps  the 
lif^  of  the  incision  in  contact,  facilitates  the  union,  and  diminishes 
the  risk  of  prolapse. 

Hemorrhage  into  the  vitreous  humor  is  a  disastrous  occurrouce. 
It  may  take  i>lace  either  at  the  time  of  the  oiieration,  or  some  hours 
afterwards.  Tlie  patient  complains  of  a  sudden  sliarp  i»ain,  a  gush 
of  vitreous  takes  place,  followed  by  blood,  and  the  eye  is  lost.  In 
such  cases  there  generally  exists  a  diseased  condition  of  the  cho- 
roidal and  retinal  vessels,  detachment  of  the  retina,  etc. 

The  afler-treatmcnt  of  flap  extraction  is  a  subject  of  gi'eat  im- 
portance, as  much  may  be  done  by  timely  care  and  attention.  As 
tlie  rules  with  regard  to  the  after-treatment  of  cases  of  flap  extrac- 
tion also  apply  more  or  less  to  those  in  which  some  other  mode  of 
extraction  is  jierformed,  I  shall  enter  somewhat  at  length  ujion  this 
subject;  and  as  the  after-treatment  of  the  diflerent  operations  for 
eataniet  involves  the  same  principles,  I  shu!l  lay  down  certain 
hroatl  general  rules  of  treatment,  which  will,  however,  require  modi- 
iication  according  to  the  exigencies  of  particular  cases.  It  being 
of  consequence  to  detect  and  combat  any  untavorable  symptoms  at 
the  earliest  stage,  the  surgeon  should  visit  the  patient  very  fre- 
quently during  the  first  few  days  after  the  of^eration,  and,  if  pos- 
'sible,  himself  change  the  dressings,  so  that  he  may  watch  the 
condition  of  the  lids,  the  quantity  and  character  of  the  discharge, 
etc.  At  one  time  the  antiphlogistic  treatment  was  in  great  repute. 
Local  and  general  depletion  were  had  recourse  to,  and  perhaps 
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repeated  several  times,  upon  the  slightest  appearance  of  pain  or  in- 
flammatory symptoms.  But  now  this  mode  of  treatment  has  justly 
fallen  into  disuse.  Our  primary  object  is  to  obtain  adhesion  of  the 
corneal  flap  by  the  first  intention,  and  this  will  take  place  far  more 
readily  in  a  strong  healthy  person,  than  in  one  who  is  weak  and 
decrepid ;  nearly  one-half  of  the  cornea  has  been  divided,  and  for 
a  time  the  other  half  has  to  carry  on  the  nutrition  of  the  whole, 
and  to  assist  in  the  process  of  union.  It  must  also  be  remembered 
that  this  operation  is  generally  performed  in  persons  above  the  age 
of  50  or  55,  and  even  mdeed  in  the  very  aged,  whose  vital  powers 
will  not  bear  depression.  The  general  health  and  the  reparative 
powers  of  the  system  must  therefore  be  sustained.  The  better  and 
stronger  the  patient's  constitution  is,  the  more  favorable  may  be 
the  prognosis  of  the  result  of  the  operation.  Even  the  florid,  turgid, 
apoplectic-looking  individual  warrants  a  better  prognosis  than  the 
very  aged,  decrepid  person,  whose  general  health  is  poor  and  feeble, 
whose  cheeks  are  pale  and  shrunken,  whose  arteries  are  rigid  and 
skin  unelastic.  Von  Graefe  also  considers  the  prognosis  less  favor- 
able if  the  eyeball  is  deep-set  and  sunken,  and  the  diameter  of  the 
cornea  short;  for  in  such  cases  flaccidity  and  wrinkling  of  the 
corneal  flap,  and  suppuration  of  the  cornea,  are  of  not  unfrequent 
occurrence  on  account  of  its  feeble  nutrition. 

The  after-treatment  must  be  varied  according  to  the  general 
health,  constitution,  and  habits  of  the  patient.  The  diet  should, 
from  the  commencement,  be  light,  nutritious,  and  easily  digestible. 
Meat  may  be  allowed  once  daily ;  it  should,  however,  be  finely 
minced,  so  that  there  is  no  need  for  mastication,  which  would  dis- 
turb the  quietude  of  the  eye.  Good  beef  tea  or  mutton  broth  may 
be  given  occasionally  during:  the  day,  but  slops  are,  as  a  rule,  to  be 
avoided.  But  whilst  we  endeavor  to  sustain  the  patient's  strength, 
we  must  not  fall  into  the  opposite  error  of  over-feeding  him.  In 
a  very  plethoric  and  full-blooded  individual,  especially  if  marked 
inflammatory  and  febrile  symptoms  manifest  themselves,  a  strictly 
antiphlogistic  regimen  must  be  observed.  With  regard  to  stimu- 
lants and  beer,  we  must  be  entirely  guided  by  the  patient's  con- 
stitution and  habits.  It  is  very  unwise  to  cut  oft*  all  stimulants 
from  an  individual  who  has  always,  and  perhaps  largely,  indulged 
in  their  use;  we  should  allow  him  a  moderate  amount  of  his  cus- 
tomary beverage,  watching  the  while  its  effect,  and  diminishing  or 
increasing  the  quantity  as  the  case  may  demand.  In  feeble,  de- 
crepid persons,  stimulants  and  malt  liquor,  together  with  a  good 
nutritious  diet,  often  prove  of  great  service ;  quinine  and  ammonia 
being  also  given. 

It  is  well  to  administer  a  gentle  purgative  the  day  before  the 
operation,  so  that  the  bowels  mB,y  not  require  to  be  opened  for  a 
day  or  two  after  the  latter.  A  mild  dose  of  castor-oil  should  then 
be  given,  in  order  to  prevent  any  straining ;  and  this  may  be  re- 
peated if  necessary. 

When  the  operation  has  been  concluded,  the  patient  is  to  be 
placed  in  bed  in  a  darkened  room.     At  night,  his  hands  should  be 
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tied  to  the  side  of  the  bed,  to  prevent  liia  touehing  his  eyes  during 
sleep.  The  lids  of  both  eyes  may  be  fastened  with  a  strip  or  two 
of  sticking  plaster,  although  this  is  apt  to  irritate  from  its  shrinking 
and  hardening.  I  myself  prefer  a  light  bandage,  especially  Liel^ 
reich's,  which  is  the  most  convenient  for  this  purpose.  If  this  is 
found  to  be  too  hot,  I  employ  a  very  thin  gauze  bandage.  Apiece 
of  soft  linen  is  to  be  applied  over  the  eyelid  to  soak  up  any  discharge, 
and  |»ix*vent  its  clogging  and  hardening  the  charpie,  a  little  pad  of 
which  is  to  be  next  applied,  the  wliole  being  kept  in  place  by  the 
bandage.  But  if  we  desire  to  exert  more  pressure  upon  tbe  eye^ 
Ave  mnst  employ  Von  Gniefe  s  cojiipress  bandage,  the  application 
of  whieb,  however,  demands  far  more  care  and  prnetice. 

So  much  nicety  and  attention  are  required  in  the  application  of 
these  bandages,  and  in  the  regulation  of  the  amount  of  pressure, 
that  w^e  are  but  seldom  able  to  entrust  this  to  a  nurse.  If  we  can- 
not change  the  compress  oui*selves,  or  leave  this  duty  to  a  prac- 
tised and  trustworthy  assistant,  it  is  far  better  to  abstain  altogetlier 
from  its  use.  It  should  be  cljanged  night  and  morning,  and,  if 
the  eye  feels  uncomfortable,  even  more  frequently.  The  fpiantity 
and  character  of  the  discharge  ui»ou  the  linen  and  charpie  should 
be  examined,  as  it  attbrds  a  clue  to  the  condition  of  the  eye.  Tbe 
edges  of  tbe  lids  should  be  softly  sponged  with  hikewarm  water, 
BO  as  to  remove  any  hardened  discliarge  from  the  eyeliishes,  which 
may  also  be  smeared  with  a  little  cold  cream  or  simple  cerate. 
This  will  prevent  their  ftticking  together,  and  thus  interfering  with 
the  ready  escape  of  tears  or  discharge.  Great  care  must,  however, 
be  taken  not  to  rub  or  press  upon  the  up|>er  eyelid,  otherwise  the 
coaptation  of  the  flap  may  he  dist orbed  and  union  prevented. 
Much  comfort  and  relief  is  aftbrded  Ity  tbe  sjK:)nging  and  cleansing 
of  the  eyelids  and  tbe  change  of  the  compress.  The  eye  should 
not,  however,  be  opened  or  examined  unless  we  specially  desire  to 
ascertau^  it-s  condition.  Union  of  the  flap  generallv  takes  place 
within  the  fii^st  forty-eight  bours^  or  even  soouer.  Then  it  is  ad- 
visable to  apply  a  droj*  of  atropine  once  or  twice  daily  to  the  inside 
of  the  lower  lid,  without  widely  of>eiiing  the  eye.  This  soothes 
the  eye  and  dilates  the  pupil,  so  that  there  is  less  chance  of  a  second- 
urv  cati^inict,  as  the  torn  edges  of  tbe  capsule  have  no  fK)int  to 
here  against,  and  will  therefore  retract  and  shrivel  up.  More- 
*r,  should  iritis  occur,  it  will  be  of  great  advantage  to  have  the 
>il  already  widely  dilated.  It  is  anintei-osting  fact  that  if  atm- 
a  was  applied  belbre  the  operation,  its  effect  ujxju  the  pupil 
ially  returns  when  the  section  is  united,  atid  the  a<[ueous 
or  reaccurnnlateil*  Should  tbe  atropine  cause  any  irritatiou, 
tion  of  l^elladonna  should  be  substituted,  A  few  hours  after 
ration,  the  patient  generiilly  experiences  a  slight  sensation 
ire  and  smarting  in  the  eye,  which  lasts  for  a  few  njinutes, 
rars  at  intervals  of  au  hour  or  two.  It  is  due  to  an 
ion  of  tears  and  aqueous  luimor.  If  the  pain  increaBes 
ht  and  becomes  continuous,  and  the  eye  is  hot,  and  the 
.ess  and  uncomfortable,  morphia  should  be  administered 
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either  internally  or  endermically.  I  generally  employ  the  subcu- 
taneous injection,  varying  in  strength  from  Jth  to  ^th  of  a  grain. 
It  may  be  repeated  if  necessary.  If  the  eye  is  very  hot  and  painful, 
much  relief  is  often  experienced  from  cold-water  compresses.  But 
their  use  requires  much  care  and  discretion,  for  if  they  are  applied 
for  too  long  a  time,  they  may  depress  the  circulation  of  the  part 
too  much,  and  thus  increase  the  danger  of  suppuration  of  the  cornea. 
I  have  also  sometimes  found  great  relief  from  the  application  of 
two  or  three  leeches  to  the  temple,  especially  in  plethoric  indi- 
viduals. I  must,  however,  state  that  Von  Qniefe,  after  having  for 
many  years  employed  leeches,  has  now  entirely  abandoned  their 
use  during  the  first  three  days  after  the  operation.  He  thinks  that 
they  prove  injurious,  inasmuch  as  they  produce  in  the  first  instance 
an  increased  congestion  of  the  infiltrated  structures,  and  thus  favor 
suppuration  of  the  edges  of  the  wound.^  In  such  cases  he  much 
prefers,  if  the  patient  be  plethoric  and  robust,  a  small  venesection 
of  from  four  to  eight  ounces  ;  also  if  there  is  much  pain  accom- 
panied by  considerable  lachrymation  and  swelling  of  the  lids  during 
the  first  thirty-six  hours  after  the  operation,  for  during  this 
period  suppurative  inflammation  generally  commences.  But  it  is 
not  to  be  employed  if  suppuration  has  already  set  in. 

If  the  case  goes  on  well,  without  the  appearance  of  any  unfavor- 
able symptoms,  such  as  severe  pain  in  and  around  the  eye,  swelling 
of  the  lids,  muco-purulent  discharge,  or  copious  lachrymation,  the 
eye  should  not  be  opened  during  the  first  five  or  six  days.  Nothing 
is  so  bad  as  being  too  curious  as  to  the  result,  and  opening  the  eye 
too  early  to  assure  ourselves  that  everything  is  going  on  well,  for 
this  may  easily  set  up  iritis.  It  is  very  different  if  unfavorable 
symptoms  arise,  for  then  it  is  best  to  open  the  lids  and  carefully 
examine  the  condition  of  the  eye,  so  that  we  may  know  what  is 
really  the  matter,  and  what  treatment  should  be  adopted.  The 
upper  lid  should  be  gently  lifted,  and  the  state  of  the  cornea  and 
iris  examined.  This  is  best  done  by  the  light  of  a  candle,  which 
should  be  shaded  by  the  hand  of  the  nurse  or  assistant  until  the 
moment  that  the  surgeon  is  ready  to  examine  the  eye.  In  this 
way,  the  latter  is  exposed  only  for  a  few  seconds  to  the  light,  and 
the  glare  and  intensity  of  the  illumination  are  far  less  than  if  day- 
light is  admitted  into  the  room. 

But  the  case  may  not  run  so  favorable  a  course.  The  thinly 
cicatrized  wound  may  yield,  and  a  portion  of  the  iris  protrude 
through  it.  This  frequently  happens  a  few  days  after  the  operation. 
The  patient  experiences  a  feeling  of  grit  or  sand  in  the  eye,  as  if  a 
foreiffn  body  were  lodged  under  the  eyelid.  The  lids  become 
swollen,  the  eye  painful,  and  there  is  a  copious,  clear,  watery  dis- 
charge, which,  after  a  time,  assumes  more  of  a  muco-purulent 
character.  These  symptoms  may  arise  suddenly,  perhaps  after  a 
fit  of  coughing  or  sneezing,  which  has  caused  the  section  to  yield. 

»  Graefe'8  Clinical  Lecture,  **K1.  Monatsbl.,"  1863,  translated  in  "Ophthalmic 
Review,''  No.  8. 


270 


DISKA.SES    DF    TBlt    CRYSTALLINE    LBK8. 


If  the  prolapse  is  lar^e^  and  produces  a  wide  gaping  of  the  wound, 
the  pain  and  irritation  are  often  very  great.  The  eye  should  be 
oj>ened  and  tljo  real  condition  a^scertained.  If  protrusion  of  the 
iris  hua  occurred,  the  lids  must  be  gently  closed  again,  and  a  linn 
compress  applied,  which  will  not  only  favor  the  consolidation  of 
the  wound  by  the  formation  of  a  hiyer  of  lymph  over  the  prolapse, 
but  will  prevent  its  increasing  in  size ;  and  by  the  continuance  of 
gentle  presaui-e  will  even  euuse  it  to  shrink.  Afterwards,  when 
the  wound  ia  quite  conMilidated,  and  a  tirm  layer  of  exudation 
covera  the  jvix^la^ise,  the  latter  may  be  pricked  with  a  fine  needle, 
aa  has  been  recommended  by  Mr,  Bowman,  so  as  to  let  the  aqueous 
humor,  which  is  distending  it,  flow  off.  The  prolap^^^e  then  shrinks 
and  dwindles  down.  This  pricking  may  be  re|>eated  several  times. 
If  the  prolaiise  is  large  and  widelv  distends  the  section,  it  may  be 
necessary  to  mmove  it,  either  with  scissors  or  with  the  extraction 
knifo,  a  compress  being  afterwards  aitplied.  Some  surgeons  touch 
the  jrrolapse  with  a  stick  of  nitrate  of  silver,  but  this  often  pro- 
duces great  irritation.  The  prolapse  may  have  so  drawn  up  the 
pupil  tTjat  it  is  quite  covered  by  the  upper  lid,  or  even  involved  in 
the  section,  which  will  altervvards  neeessit^ite  the  formation  of  an 
artiticial  pupil,  and  this  will  often  also  cause  the  prolapse  to  shrinks 
Pmlai^se  of  the  iris,  occurring  after  extraction,  is  not  only  a  source 
of  long-continued  trouble  to  the  patient,  but  may  even  prove  very 
dimgerous,  by  setting  up  protracted  inflammatory  complications— 
ry.,  irido-choroiditis— which  may  eventually  destroy  the  eya 

But  still  moi'e  dangerous  is  the  occurrence  of  suppuration  of  the 
cornea,  which  is  to  he  chieflj'  feai'ed  during  the  first  two  days.  It 
may  be  ditVuse  or  circumscribed.  Tlie  former,  acconling  to  Yon 
Graefe,  occurs  generally  in  from  twelve  to  twenty-four  hours  after 
the  o|»eration,  the  latter  in  from  sixteen  to  thirty-six  hours.  The 
lids  become  swollen  and  red,  the  eye  jiainful,  and  there  is  a  more 
or  less  copious  muco-purulent  discharge.  On  opening  the  eye,  we 
may  find  a  considenible  degree  of  chemosis  surrounding  the  cornea. 
If  the  ^suppuration  is  |iartml,  the  edges  of  the  wound  will  show  a 
yellow  purutent  infiltration,  which  extends  deeply  into  the  sub- 
stance of  the  cornea^  the  whole  of  the  flap  perhaps  also  beeomiog 
opaque.  The  i*emainder  of  the  cornea,  however,  retains  its  tmos- 
parency  sufllciently  to  i»ermit  our  seeing  the  iris  at  this  point*  But 
if  the  suppuration  is  difluse,  the  infiltnition  is  not  confined  to 
the  line  of  incision,  but  extends  round  the  coniea,  the  whole  ex- 
{lanse  of  whicli  assumes  an  oj>aque  yellow  tinge.  AVe  must  con- 
sider ditluse  suppuration  as  hoj*eless,  tor  the  inflammation  gejierally 
extends  to  the  iris  and  ciliary  body,  and  in  the  worst  cases  federal 
inflammation  of  the  eye  ({>anophtltialmitis)  ensues.  If  this  occma, 
the  inflammatory  symptoms  become  greatly  intensified,  the  pain  k 
o?  tie  lids  greatly  swollen,  the  discharge  thicks 

I  \     We  can  then  only  endeavor  to  alleviate 

t!  -  vi  ibc  patient  bv  the  appliofition  of  warm  sedative 

6.  mKHilations,  for  all  boi^es  of  aaving  the  ©ve  ara  gone* 
ut  the  inirtial  suppuration  of  the  cornea  mualalaol^e  reganled 
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with  great  anxiety,  for  it  may  not  only  pass  over  into  the  diffuse 
form,  but  it  may  give  rise  to  suppurative  iritis  or  iridocyclitis, 
which  may  end  in  atrophy  of  the  globe.  It  has  been  long  a  Keenly- 
debated  question  whetlier  the  suppuration  commences  in  the  iris 
and  passes  thence  to  the  cornea,  or  whether  it  originates  in  the 
latter,  and  extends  secondarily  to  the  iris  and  ciliary  body.  Von 
Graefe  maintains  the  latter  view.  According  to  him,  the  iritis 
which  occurs  at  this  early  stage  is  propagated  or  secondary,  whereas 
that  which  comes  on  at  a  later  period  is  primary  or  simple  iritis.  In 
partial  suppuration  of  the  cornea  we  must  endeavor  if  possible  to 
prevent  its  extension,  and  this  can  only  be  done  by  supporting  the 

Ktient  by  nutritious  diet,  bark  and  ammonia,  and  stimulants,  and 
^  the  application  of  a  pressure  bandage.  No  other  local  remedies 
will  prove  of  any  avail.  Von  Graefe  first  pointed  out  the  advantage 
of  the  pressure  bandage  in  such  cases,  and  I  have  myself  frequently 
seen  it,  in  his  practice,  of  the  greatest  benefit  in  limiting  the  sup- 

furation  of  the  cornea,  and  can  therefore  strongly  recommend  it. 
n  very  feeble  decrepid  individuals  it  may  be  alternated  with  warm 
chamomile  or  poppy  fomentations,  which  should  be  applied  for  an 
hour,  at  intervals  of  two  or  three  hours.  I  know  that  many  sur- 
geons will  view  the  application  of  a  pressure  bandage  to  an  eye 
affected  with  suppuration  of  the  cornea  with  astonishment  and  in- 
credulity ;  it  is,  however,  certain  that  it  often  proves  very  bene- 
ficial, and  tends  more  than  any  other  remedy  to  diminish  the 
swelling  of  the  lids  and  the  discharge,  and  to  limit  the  suppuration 
of  the  cornea.  So  much  care  and  nicety  are  required  in  applying 
the  pressure  bandage,  that  the  surgeon  should  always  do  this 
himself,  unless  he  has  an  exceptionally  trustworthy  and  dexterous 
nurse.  Von  Graefe  has  also  called  attention  to  the  very  important 
fact,  that  in  very  old  and  feeble  individuals  suppuration  of  the 
cornea  may  occur  without  their  having  experienced  the  slightest 

[)ain  or  uneasiness  in  the  eye.     The  surgeon,  perhaps,  congratulates 
limself  upon  the  apparently  excellent  progress  of  the  case,  and 
then,  on  opening  the  eye,  finds  the  cornea  suppurated. 

The  primary  or  simple  iritis  which  may  occur  after  the  extrac- 
tion, does  not  generally  come  on  before  the  fourth  or  fifth  day  after 
the  operation.  It  may  be  due  to  the  bruising  or  contusion  of  the 
iris  by  the  instruments,  or  by  the  passage  of  the  lens  through  the 
pupil;  or  it  may  be  set  up  by  the  irritation  produced  by  portions 
of  lens  substance  which  have  remained  behind.  The  patient  ex- 
periences pain  in  and  around  the  eye;  the  lids  become  swollen,  and 
there  is  more  or  less  photophobia  and  lachrymation.  On  opening 
the  eye,  we  may  find  a  considerable  amount  of  chemosis  surround- 
ing the  cornea,  which  is  clear,  but  the  aqueous  humor  is  somewhat 
clouded,  the  iris  discolored, and  the  pupil  contracted.  If  the  patient 
is  sufliciently  strong,  much  benefit  is  derived  from  the  application 
of  leeches  to  the  temples.  A  strong  solution  of  atropine  (four  grains 
to  the  ounce  of  water)  should  be  frequently  ajpplied,  so  that  the 
pupil  may  be  widely  dilated.  Belladonna  ointment  should  be 
rubbed  over  the  forehead  three  or  four  times  daily. 
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If,  after  flap  extraction,  the  case  has  thmtighout  progressed  favor- 
ably, tbe  patient  may  be  permitted  to  leave  bia  bed  for  an  hour  or 
two  at  the  end  of  the'fifth  or  &ixdi  day.  He  sbonld,  however,  wear 
a  light  banilage,  and  tbe  room  be  somewhat  darkened, but  it  should 
at  tbe  same  time  be  kept  eool  and  well  ventilated.  If  tbe  remain- 
ing in  l>ed  proves  very  irksome,  wbieli  is  apt  to  be  tbe  case  in 
country  peoide  aecustonied  to  an  active  life,  it  may  be  w^ell  to  per- 
mit tlje  patient  to  get  np  even  on  tbe  third  or  fourth  day.  But 
tlien  be  must  be  very  carefully  w^atcbed*  In  a  hospital  in  which 
there  are  no  sfjocial  eye  ^vards,  the  l)ed  should  have  dark  blue  cur* 
tains  round  its  head,  so  as  to  aftbrd  a  protection  against  cohl  and 
dmngbt^  and  tbe  bright  light  of  the  ward.  In  8ucb  a  case,  I  think 
it  also  very  advisable  to  kee|j  the  patient  in  bed  some  days  longer 
than  would  be  necessary  in  a  private  room  or  a  sjiecial  warcL  At 
tbe  end  of  tlie  fii*st  week,  the  bandage  may  generally  be  exchanged 
for  a  shade,  and  the  patient  be  gradually  accustomed  to  the  light, 
Should,  however,  any  inflammatory  symptoms  ap)«ear,  such  as  pho- 
tophobia, laebrymation,  swelling  of  the  lids,  etc,  tbe  bandage  should 
be  i*eapplied,  and  increased  care  be  taken  of  the  eye.  If  tbe  weather 
is  favomble,  the  jvatient  may  go  out  into  tbe  air  at  the  end  of  a 
fortniglit*  This  often  proves  of  great  benefit,  es]H?eially  if  thei^  is 
any  conjunctivitis,  wljicb  is  apt  to  become  chronic  if  tbe  confinement 
to  the  house  has  been  long.  In  such  a  case  a  weak  astringent  col- 
lyrium  should  be  prescribed. 

I  have  alreadj^  mentioned  tlmt,  in  certain  cases  of  immature  senile 
catamct,  in  which  the  progress  is  extremely  slow,  and  the  opacity  so 
advanced  or  situated  {e.  g.y  at  the  posterior  pole  of  the  lens)  as  to 
impair  vision  considerably,  it  may  be  advisable  to  liasten  the  pro- 
gress of  tbe  cataract  li>y  pricking  tbe  cajisnle  and  admitting  the 
aqueous  humor  to  tlie  lens  substance.  Great  care  must,  however, 
betaken  not  to  divide  the  capsule  too  freely,  as  tins  may  cause  con- 
siderable swelling  of  the  lens  substance,  and  give  rise  to  severe  iritis 
or  iridocj'clitis.  It  is  much  better  to  make  onlj-  a  small  opening  iu 
the  capsule,  and  to  repeat  the  o}i«ration  if  necessary,  several  times, 
more  esjiecially  if  a  considerable  portion  of  the  lens  is  still  tmns* 
parent.  If  severe  inflammation  supervenes,  and  if  it  does  not  yield 
rapidly  to  antipblogistics,  it  is  advisable,  more  esiiecially  if  the  ten- 
sion of  the  eye  is  increased,  to  remove  the  lens  at  once,  either  hj 
tlie  flap  extraction  or  Von  Gmefe's  operation;  in  tbe  former  case  it 
w^ould  l>e  well  to  make  at  tbe  same  time  a  large  iridectomy. 

VouGraefe'  has  recommended  that  a  downward  iridectomy  should 
precede  the  laceration  of  the  capsule.  About  five  or  six  weeks  after- 
wards a  superficial  crucial  incision  is  made  in  the  capsule  with  a 
fine  needle  (the  pupil  having  been  previously-*videly  dilated  by  atro- 
pine). This  wnde  dilatation  is  to  l^e  maintained  iu  order  to  aftbrd 
plenty  of  room  for  tbe  swelling  of  tbe  lens,  and  prevent  its  pressing 

*  **  Archiv.  f.  Oplitlialmologie,''  x.  2,  20J>;  Tide  also  a  paper  upon  Uiis  subject  bj 
Dr.  MAQnhartU  m  Oi«  *' Sitzungsbehcbts  der  OpbthalmologlBchen  6csolls<:liaft,** 
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upon  the  iris  and  ciliary  body.  Generally,  but  very  slight  irrita- 
tion follows  the  laceration  of  the  capsule,  and  flap  extraction  may 
be  performed  from  about  six  to  twelve  days  afterwards,  when  the 
cataract  will  readily  escape.  For  reasons  already  stated,  I  should 
prefer  to  make  the  iridectomy  upwards. 

I  have  before  mentioned  that  the  chief  dangers  to  be  feared  after 
flap  extraction  are  suppuration  of  the  cornea,  prolapse  of  the  iris, 
and  iritis.  The  principal  causes  which  may  produce  the  latter  are 
1.  Bruising  of  the  iris  by  the  instruments  and  by  the  passage  of 
the  cataract  through  the  pupil,  more  especially  if  the  latter  is  some- 
what small  and  rigid,  so  that  it  dilates  with  difficulty.  2.  The 
contusion  and  irritation  which  the  iris  may  suffer  in  the  attempts 
to  replace  a  prolapse.  3.  The  irritation  set  up  by  portions  of  lens 
matter  remaining  behind  the  iris  or  adhering  to  the  pupil,  which 
is  especially  apt  to  occur  if  the  pupil  is  small  and  rigid  and  the  cata- 
ract immature,  or  if  it  possesses  a  small  nucleus,  with  a  considerable 
portion  of  softish  cortical  substance.  Now,  in  accordance  with  the 
fact  that  the  seo^ment  of  the  iris  correspondinec  to  the  corneal  sec- 
tion is  the  portion  most  exposed  to  these  different  influences,  we 
find  that  this  almost  always  forms  the  starting-point  of  the  inflam- 
mation (iritis).  In  order  to  diminish  these  dangers  it  has  been  pro- 
posed to  remove  this  portion  of  the  iris  prior  to  the  extraction  of 
the  cataract — to  perform,  in  fact,  a  preliminary  iridectomy.  Von 
Graefe  originally  pointed  out  that  such  a  proceeding  might  be  ad- 
vantageous in  some  cases,  and  Dr.  Mooren*  subsequently  submitted 
this  plan  to  an  extensive  trial,  with  marked  success.  Mooren  makes 
the  iridectomy  about  2 — 6  weeks  before  the  extraction.  But  it 
must  be  admitted  that  few  pei'sons  are  wiling  to  undergo  two  sepa- 
rate operations  for  the  extraction  of  cataract,  except  tliis  be  abso- 
lutely necessary.  To  avoid  this  inconvenience  the  iridectomy  may 
be  combined  with  the  operation  of  flap  extraction,  as  was  advised 
by  Jacobson,  who  introduced  the  following  modification  of  the  flap 
extraction.^  The  patient  having  been  placed  under  chloroform, 
the  lower  flap  extraction  is  to  be  performed,  the  puncture  and 
counter-puncture,  however,  lying  about  half  a  line  below  the  hori- 
zontal meridian  of  the  cornea,  and  not  in  the  substance  of  the  latter, 
but  in  the  sclero-corneal  junction,  as  he  believes  that  union  takes 
place  more  readily  here  than  in  the  cornea.  The  lens  having  been 
removed  in  the  usual  manner,  he  excises  the  corresponding  segment 
of  iris,  in  order  to  diminish  the  risk  of  iritis,  prolapse  of  the  iris, 
and  suppuration  of  the  cornea. 

I  have  mentfoned  that  Professor  Jacobson  places  the  patient 
thoroughly  under  the  influence  of  chloroform.  Most  operators 
(amongst  whom  I  must  include  myself)  have  hitherto  been  afraid 
of  giving  chloroform  in  flap  extraction,  on  account  of  the  danger 
of  vomiting  or  retching  during  or  after  the  operation.    The  wound 

'  "  Die  yerminderten  Qefahrcn  einer  Hornhautvereiterung  bei  der  Staarextrac- 
tion/'  by  Dr.  Mooren.     Hirschwald,  Berlin,  1862. 

«  **Ein  neues  und  gefahrloses  Operations — Vcrfahren  zur  Heilung  des  grauea 
Staares/*  von  Dr.  Jacobson,  Peters.,  Berlin,  1863. 
18 
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is  ii»o  laro^e  ^embracing  neariy  half  rhe  cornea)  that  a  tit  of  vomitine 
or  j^vf^re  retching  may  caiipe  a  great  low?  of  vitreoua  bamor.  and 
may  e\'en  force  ont  the  retina  and  choroid-  Protessor  Jacobfion 
?itatefl,  however,  that  there  i«  no  danger  of  vomiting  if  the  patient 
Yte  thoronghly  narcotized,  and  >fr.  Windsor,  of  Manchest^'.  has 
pnhli«hed*  a  «eriefl  of  twenty  (isk^en  of  flap  extraction  gucceasfally 
performed  under  chloroform.  If  chloroform  is  given  in  eye  opera- 
tions, the  patient  .should  be  placed  thoronghly  under  its  iniinence: 
otherwifie  it  i«  better  to  abstain  altogether  from  its  nae.  These 
operations,  more  es]:»ecially  those  npon  the  iris  and  for  cataract,  are 
of  so  delicate  a  natnre,  that  a  sndden  start  of  the  patienf's  head, 
or  a  fit  of  vomiting  or  retching,  may  not  only  endanger  the  resnlt 
of  the  ofieration,  bnt  even  the  safety  of  the  eye.  When  the  patient 
is  sTj  deeply  narcotized,  the  sudden  inhalation  of  a  strong  dose  of 
chloroform  may  prove  very  dangerous ;  and  it  is  therefore  of  great 
imj»^»rtance  to  know  exactly  what  piercentage  of  chloroform  the 
j»atient  is  breathing.  For  this  reason  I  greatly  preter  Clovers 
apj»aratns  for  administering  chloroform.  It  is  not  only  the  safest 
riicth/'jrl,  but  by  no  other  have  I  uniformly  seen  such  perfect  tran- 
rjiiillity  and  unconsciousness  profluced,  without  there  being  any 
caiis^;  for  fear.  There  is  little  or  no  struggling  or  straining";  the 
patient  breathes  calmly  and  ouietly ;  and  when  he  is  thoroughly 
nndf-r  its  influence  the  most  difficult  and  delicate  ophthalmic  ope- 
rations may  Us  j*fTformerl  without  fear  or  risk.  In  order  that  there 
may  >k?  no  vomiting  or  retching,  strict  orders  should  be  given  that 
fb^  f»atir'nt  d^'K's  not  take  any  food  or  drink  for  three  or  four  hours 
prior  to  the  oj^eration. 


5.— KXTK ACTION  OF  THE  LENS  IN  ITS  CAPSULE. 

Tbi?«  oj^-ration  was  first  practised  by  Richter  and  Beer,  but  fell 
into  disuse  until  it  was  some  years  ago  reintroduced,  amongst 
r»tbors  l»y  S|»eriTio,  Pagenstcchcr,  and  Wecker.  Dr.  Pagenstecher* 
(^rigifiHlly  n-rnoved  the  lens  in  its  cajFSule  with  much  success  by 
fbo  l(»\v<T  flnp  operation  (the  section  lying,  however,  in  the  sele- 
rofir),  conibiTH'd  with  a  large  iridectomy,  the  patient  being  chloro- 
forTiM'd.  lie  lins  favored  me  with  the  following  description  of  his 
prPHcnf  mode  of  ojK^rating,  for  during  the  last  18  months  he  has 
iidoptcil  Vofi  UnM'fe*s  upward  linear  incision,  and  he  has  found 
flint  tlio  d<'livpry  of  the  lens  in  its  capnle  is  (fU'^em  paribus)  as 
eiiHV  US  willi  tlio  flnp  oporntion.  Indeed,  he  has  observed,  that  loss 
(A  vitP'ntiH  is  IcHH  lV(M|n(»nt,  and  if  it  does  happen,  less  copious  than 
with  tlu'  Hup  incision.  In  those  oanes  in  which  the  connection 
bohviM'n  I  lie  rnpsnio  and  the  suspensory  ligament  is  not  sufficiently 
n»lnxrd  III  |ierniit  of  the  eiisy  extraction  of  the  lens  in  its  capsule 
bv  slight  piTPBure  of  the  curette  on  the  lower  part  of  the  cornea, 
lii'  iMnplc\v»  a  Inrgo,  but  very  shallow,  round  curette  (made  by 


M)plitlinlmlc  HpvIow/'  vol.  II.  afl5. 

linlwlio  Hoolmclmingcn/'  W'ioHbatli'n,  1806. 
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Messrs.  Weiss).  This  is  to  be  very  carefully  passed  behind  the 
equator  of  the  lens*  and  slid  downwards  along  the  posterior  cap- 
sule, until  its  free  margin  embraces  the  lower  circumference  of  the 
equator  of  the  lens.  After  a  slight  rotation,  produced  by  turning 
the  handle  from  the  centre  towards  one  angle  of  the  incision,  the 
lens  is  gently  drawn  upwards,  the  handle  of  the  curette  being  at 
the  same  time  somewhat  depressed  towards  the  edge  of  the  orbit, 
thus  pressing  the  lens  slightly  against  the  cornea  and  preventing 
it«  slipping  out  of  the  cavity  of  the  curette.  Since  employing  the 
linear  incision,  he  has  abandoned  the  use  of  chloroform,  as  there  is 
generally  a  great  tendency  for  the  eye  to  roll  upwards  during  the 
narcosis,  which  of  course  render  the  manipulation  of  the  curette 
very  difficult.  The  eyeball,  even  if  the  curette  is  used,  is  to  be 
steadily  fixed  with  the  forceps,  which  are  to  be  applied  at  that 
point  of  the  sclerotic  which  lies  exactly  in  the  same  meridian  as 
the  centre  of  the  linear  incision.  After  having  practised  the  ex- 
traction of  the  lens  in  its  capsule  for  a  period  of  five  years,  Dr. 
Pagenstecher  has  arrived  at  the  following  conclusions  as  to  the 
cases  in  which  it  is  indicated :  1.  He  prefers  the  extraction  of  the 
lens  in  its  capsule  to  that  with  laceration  of  the  latter,  in  all  those 
cases  in  which  it  may  be  presumed  that  the  capsule  is  firmer  than 
its  attachment  with  the  zonula  of  Zinn.  This  generally  occurs  in 
cases  of  over-ripe  cataract,  both  in  those  which  are  hard  and  some- 
what shrunken,  and  those  which  are  softish  or  partlv  fluid  (Mor- 
gagnian cataract).  2.  It  is  also  very  suitable  in  those  cases  in 
which  the  progress  of  the  opacity  is  extremely  slow,  and  certain 
jwrtions  of  the  lens  always  remain  transparent,  so  that  the  cataract 
never  becomes  perfectly  mature.  Such  cataracts  are  generally 
small  in  size,  and  the  capsule  is  but  very  slightly  attached  to  the 
zonula.  3.  It  will,  as  a  rule,  be  found  suitable  in  those  cases  of 
cataract  which  have  become  developed  after  irido-choroiditis,  and 
iritis  with  posterior  circular  synechia.  The  adhesions  between  the 
capsule  and  the  iris  must  of  course  be  detached  prior  to  the  ex- 
traction of  the  cataract,  for  which  purpose  a  small  blunt-pointed 
silver  hook  is  to  be  employed.  4.  It  may  be  recommended  where, 
together  with  the  cataract,  there  is  a  tremulous  iris ;  for  it  will 
often  be  found'  that  the  latter  is  caused  by  a  shrinking  in  the  size 
of  the  lens,  or  a  diminution  of  the  vitreous  humor,  which  should 
geiverally  lead  us  to  suspect  atrophy  of  the  zonula.  The  last  two 
categories  are,  moreover,  also  suitable  for  this  mode  of  operation, 
because  of  the  tendency  to  inflammatory  complications  of  the  iris 
which  exists  in  them ;  in  consequence  of  which,  it  is  a  matter  of 
much  importance  to  guard  the  iris  against  the  irritation  produced 
by  remnants  of  cortical  substance  or  jwrtions  of  capsule. 

Mr.  Bowman  has  also  occasionally  extracted  the  lens  in  its  capsule 
by  Graefe's  operation  in  cases  of  over-ripe  cataract,  in  which  the 

»  This  manoeuvre  is  facilitated,  as  Dr.  Pagenstecher  points  out,  if  a  little  pressure 
is  exerted  on  the  lower  portion  of  the  lens,  which  causes  the  summit  of  its  equator 
to  be  tilted  forwards,  and  frequently  detaches  the  zonula  from  the  periphery  of 
the  lens. 
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chloroform,  the  eyelids  are  to  be  kept  apart  by  Weiss 's  spring  spec- 
ulum, and  the  eye  steadied  with  a  pair  of  foreei)s.  An  incision  is 
then  to  be  made  in  the  cornea,  at  its  temporal  side,  and  about  one 
line  from  the  sclerotic,  with  a  broad  straight  iridectomy  knife.  The 
incision  should  be  about  from  two  to  two  and  a  half  lines  in  extent. 
The  capsule  is  then  to  be  divided  with  the  cystotome,  and  the  lens 
removed.  In  order  to  facilitate  the  exit  of  the  cataract,  the  con- 
•  vexity  of  the  curette  is  to  be  placed  against  the  edge  of  the  cornea, 
which  causes  the  section  to  gape ;  a  slight  counter-pressure  being 
at  the  same  time  exerted  by  the  forefinger  of  the  left  hand,  which 
is  to  be  lightly  placed  against  the  inner  side  of  the  eyeball.  By 
alternately  pressing^  with  the  curette  and  the  finger,  the  soft  lens 
substance  will  reaJily  exude  through  the  incision.  If  portions  of 
cortical  substance  remain  behind  the  iris,  the  lids  are  to  be  closed, 
and  the  globe  lightly  rubbed  in  a  circular  direction  to  bring  these 
flakes  into  the  pupil  or  anterior  chamber,  whence  they  may  be 
readily  removed.  Or  Mr.  Bowman's  suction-syringe  may  be  em- 
ployed for  this  purpose.  Should  the  iris  protrude  through  the 
incision  it  must  be  gently  replaced,  but  if  it  has  been  much  bruised 
by  the  exit  of  the  lens  or  the  movements  of  the  curette,  it  will  be 
wiser  to  excise  a  portion  of  it.  A  light  compress  bandage  is  to  be 
applied  after  the  operation,  and  the  pupil  should  be  kept  well 
dilated  with  atropine. 

Von  Graefe  found  that,  although  occasionally  a  cataract  possessing 
a  firm  nucleus  may  be  removed  through  a  linear  incision  without 
danger,  this  oi)eration  is,  as  a  rule,  inapplicable  when  the  nucleus  is 
hard,  for  the  iris  must  then  be  more  or  less  bruised  by  the  passage 
of  the  lens  through  the  narrow  section.     The  scoop  may  also  have 
to  be  introduced  into  the  anterior  chamber  behind  the  lens,  so  as  to 
facilitate  its  removal,  and  this,  of  course,  adds  to  the  contusion  of 
the  iris.     Great  irritation  of  the  latter  is  likewise  often  produced 
by  portions  of  hardish  lens  substance  remaining  behind  the  iris  or 
in  the  pupil.     Now,  as  the  segment  of  the  iris  which  corresponds 
to  the  incision  is  the  most  exposed  to  bruising,  and  interferes  the 
most  with  the  ready  use  of  the  scoop,  we  find  that  this  is  almost 
always  the  starting  point  of  any  subsequent  iritis.     In  those  cases 
in  which  there  was  a  somewhat  firm   nucleus.  Von  Graefe  was 
therefore  led  to  modify  the  linear  extraction,  and  to  excise  a  por- 
tion of  iris  prior  to  the  laceration  of  the  capsule,  and  then  to  re- 
move the  lens  with  a  broad  flat  scoop.^    The  stages  of  this  operation 
were  as  follows:   1.  The  incision  was  made  at   the  edge  of  the 
cornea  (temporal  side),  and  embraced  about  a  quarter  of  its  circum- 
ference.    2.  A  portion  of  iris  was  removed,  the  size  of  which  did 
not,  however,  quite  equal  the  extent  of  the  incision.     3.  The  cap- 
sule was  freely  divided  quite  up  to  the  margin  of  the  lens.     4.  A 
scoop  was  then  introduced  at  the  free  edge  of  the  lens  and  gently 
inserted  between  the  posterior  cortical  substance  and  the  nucleus, 
and  the  cataract  lifted  into  the  anterior  chamber  and  extracted. 

»  **Archiv.  f.  Ophthalin.,"  v.  1. 
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operator  daring  the  making  of  the  incision.  If  it  is  fuund  during 
any  purt  of  the  oj^eration  that  the  piitient  is  stminin^  a  good  deal 
and  that  the  sjK^cuhim  is  jiresBiiig  on  the  glohe,  an  assistant  should 
be  directed  to  lift  it  forward  a  little  away  from  the  eyeball,  and 
keej.>  it  thus  until  the  operation  h  completed* 

The  ix>int  of  a  long  narrow  knitV^  (Fig.  108),  with  its  cutting 
edge  upwards,  is  then  to  be  entered  in  the  sclerotic  near  the  upper 
and  outer  ptortion  of  the  cornea  (at  the  point  A,  Fig,  109,  which 
repre.^ents  the  left  cornea),  about  one-third  of  a  line  from  its  edge^ 
60  that  it  may  enter  the  anterior  chamber  quite  at  the  periphery. 


The  point  of  the  knife  should  be  at  first  directed  downwards  and 
inwards  towards  e^  so  as  to  enlarge  the  inner  incision,  and  tlien, 
w^hen  the  blade  has  advanced  about  3 J  lineB  into  the  anterior 
chaniber,  the  handle  is  to  be  depressed  and  the  point  carried  up 
and  iilong  to  jB,  where  the  counter-puncture  is  to  be  made,  at  a 
TH)int  lying  opposite  to  that  of  the  puncture  (^l).  Great  care  must 
De  taken  that  the  eounter-puncture  d«>es  not  lie  too  far  in  the 
sclerotic,  which  may  easily  occur  if  the  presentation  of  the  point 
of  the  knife  is  not  carefully  watched,  or  tlie  blade  is  passed  too  far 
downwai^ds  and  inwards  before  it  is  turned  upwards  to  make  the 
counter-puncture. 

Such  an  error  will  give  rise  to  a  wide  gaping  wound,  and  in  all 
probability,  if  the  patient  strains  at  all  or  the  Bi»eeuluni  presses  on 
the  glol>e,  to  greiit  loss  of  vitreous,  even  perha{is  before  the  iris  has 
hoen  excised,  and  almost  with  certainty  during  the  pressure  which 
bos  to  be  made  on  the  eyeball  to  taeilitate  tlie  escaj^e  of  the  lens. 
Tn        *  Old  any  irrt?gtilarity  in  the  height  of  the  corneal 

tbii  ue),  Graefe  nM-onunends  that  when  the  pK>int  of  the 

ir  li    i;iri  >'d  dowtiwanis  and  inwards  (towards  /%  Fig.  109), 
NiC  anterior  chaniL>er,  its  edge  should  not  be  kept  qtiite 
he  iris,  but  turned  a  little  forward.     By  so  doing,  we 
temiximl    |»ortion   of  the  wound  a  more  horizontal 
»«it  it  lien  in  almost  the  exact' continuation  of  the 

1  r-puncture  has  been  made,  the  edge  of  the 
led  fiomewliat  obliquely  upwards  and  forwards, 

rry  luirrow.     Grftdofilly  some  in&trument-Tnakcrs  hAve 

'■    ■    ■' -^-"-1   ...11   jimi  iiftve  nmde  il  much  Ux^j 

inlft^ps  of  haviiij;  ihr  itislrnJ 
uie  periphery  of  ihc  antrnrtr' 
Mvi  ihe  fiiciiitj  Qt  luniiug  il  much  greater  than  whea 
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knife,  without  any  excision  of  the  iris  or  the  employment  of  a 
traction  instrument.  He  speaks  in  the  highest  terms  of  its  success 
in  103  cases  in  which  he  has  performed  it,  and  some  other  opera-> 
tors  are  also  very  warm  in  its  praise.  Dr.  Weber  has  favored  me 
with  the  following  outline  of  his  present  mode  of  operating ;  for  a 
fuller  description  of  his  operation  I  must  refer  the  reader  to  his 
valuable  and  very  interesting  article  in  "  Graefe's  Archiv."*  He 
employs  a  large  lance-shaped  knife'  (Pig.  103),  which  is  10.25  mm. 


Fig.  103. 


i 


in  length,  and  is  10  mm.  broad  at  a  distance  of  6.5  mm.  from  its 
point ;  and  this  width  it  retains  for  a  distance  of  2  mm.  in  order 
that  the  internal  and  external  wound  may  be  of  exactly  the  same 
size ;  thence  it  becomes  narrower  to  pass  over  into  the  stem.  The 
back  of  the  blade  is  not  flat,  but  hollowed  out  (Fig..  103  c).  The 
blade  is  bent  at  an  angle  of  about  120^,  in  order  that  it  may  be 
readily  used  from  above  or  the  nasal  side.  The  pupil  should  be 
kept  widely  dilated  with  atro[)ine  for  a  day  or  two  before  the  ope- 
ration. The  eyeball  having  been  steadily  fixed  below  the  centre 
of  the  lower  margin  of  the  cornea  with  a  pair  of  broad  fixing  for- 
ceps, and  gently  drawn  down,  the  point  of  the  knife  is  to  be  entered 
in  the  centre  of  the  upper  margin  of  the  cornea,  just  in  the  sclero- 
corneal  junction ;  if  the  diameter  of  the  cornea  is  less  than  12  mm., 
the  incision  is  to  lie  a  little  farther  away  from  the  edge  of  the 
cornea.  The  blade  is  to  be  carried  slowly  and  steadily  "forwards 
across  the  anterior  chamber  as  far  as  the  base  of  the  instrument ; 
its  point  will  then  have  nearly  reached  the  opposite  (lower)  margin 
of  the  cornea.  The  knife  is  then  to  be  very  slowly  withdrawn.  Tnis 
will  prevent  the  sudden  escape  of  the  aqueous  humor,  which,  from 
its  stimulating  the  constrictor  pupillse,  would  cause  the  pupil  to 
contract.  Moreover,  during  the  slow  and  gradual  withdrawal  of 
the  knife  we  can  press  the  back  of  the  blade  somewhat  against  the 
edge  of  the  section,  and  thus  prevent  prolapse  of  the  iris.  The 
cai)sule  is  then  to  be  very  freely  lacerated,  for  which  purpose 
Weber  uses  a  very  minute  double  hook,  the  stem  being  bent  at  an 
angle,  so  as  to  permit  of  its  being  readily  turned.  The  capsule  is 
to  DC  divided  in  the  following  way,  the  lines  of  incision  lying  some- 
what beneath  the  iris,  as  shown  in  Fig.  104,  where  the  dotted  line 
indicates  the  pupil.     The  hook  having  been  passed  down  to  a.  Fig. 

>  **A.  f.  O./'xiii.  187. 

«  When  the  cataract  is  not  very  large  and  hard,  Weber  uses  a  somewhat  smaller 
knife,  which  is  however  constructed  on  the  same  principle. 
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Fig.  104.      ^^*^'  ^^®  capsule  is  to  be  divided  from  a  to  6,  and  thence 

to  c;  then  the  instrument  is  to  be  again  passed  to  a, 

t.  and  the  capsule  divided  from  a  to  rf,  and  thence  to  e, 

c^'^^l^d    the  last  incision  lying,  of  course,  along  the  inner  margin 

C !  ^         of  the  section.    If,  on  the  withdrawal  of  the  hook,  the 

,1  "-^r^         capsule  does  not  present  in  the  section,  the  instrument 

*     is  to  be  reintroduced,  passed  down  to  e,  and  the  square, 

torn  portion  of  capsule  drawn  out  in  the  direction  of/; 

or  it  may  be  extracted  with  a  small  pair  of  iridectomy  forceps. 

The  anterior  thin  lip  of  a  peculiarly  constructed  curette  is  then  to 

be  placed  on  the  external  lip  of  the  wound,  sT)  as  to  press  this  back 

a  little,  and  thus  facilitate  the  presentation  of  the  equator  of  the 

lens  in  the  incision,  the  exit  of  the  cataract  being  assisted  by  a 

slight  simultaneous  pressure  of  the  fixing  forceps  below  the  cornea. 

During  the  exit  of  the  lens,  the  iris  generally  protrudes  a  little 

into  the  wound,  and  if  it  does  not  retract  at  once  when  the  cataract 

has  escaped,  it  should  be  replaced  by  applying  Graefe's  vulcanite 

curette,  and  gently  moving  this  from  the  angles  towards  the  centre 

of  the  section.     This  will  soon  cause  the  iris  to  retract,  and  the 

pupil  to  resume  its  normal  position,  a  point  which  should  be  always 

carefully  attended  to  before  the  operation  is  considered  as  finished. 


7.— SCOOP  EXTRACTION.* 

Prior  to  this  operation  the  pupil  should  be  widely  dilated  with 
atropine,  and  the  cataract  examined  with  the  oblique  illumination, 
so  that  the  size  and  hardness  of  the  nucleus,  and  the  consistence  of 
the  cortical  substance,  may  be  ascertained.  For  the  size  of  the 
incision  should  be  apportioned  to  that  of  the  nucleus,  and  to  the 
extent  and  consistence  of  the  cortical  substance.  The  patient 
should  be  placed  thoroughly  under  the  influence  of  chloroform,  for 
any  sudden  start  may  endanger  the  safety  of  the  eye,  more  espe- 
cially during  the  period  of  the  introduction  of  the  scoop.  The 
incision  is  to  be  made  in  the  upward  direction  with  a  broad  lance- 
shaped  knife  in  the  sclero  corneal  junction,  and  should  average 
from  4  to  4J  lines  in  extent.  A  corresponding  portion  of  the  iris 
having  been  removed,  the  capsule  is  to  be  freely  divided  with  the 
pricker.  The  next  and  most  difficult  step  of  the  operation  is  the 
removal  of  the  lens  with  the  scoop,  for  which  purpose  either  Mr. 
Critchett's  (Fig.  105^  or  one  of  Mr.  Bowman's  (Figs.  106  and  107) 
scoops  may  be  employed.  The  eye  having  been  fixed  with  the 
forceps,  the  scoop  is  to  be  introduced  into  the  section,  being  turned 
directly  towards  the  back  of  the  eye,  so  that  its  anterior  lip  may 
glide  past  the  free  upper  margin  of  the  lens  exposed  by  the  iri- 
dectomy. AVhen  the  edge  of  the  scoop  has  passed  the  margin  of 
the  lens,  it  is  to  be  turned  quite  flat,  and  slowly  and  gently  insinu- 

'  For  a  full  description  of  this  opcrntion,  vide  the  valuable  articles  by  Mr.  Crit- 
chetl  and  Mr.  Bowman,  **R.  L.  O.  11.  Rep.,"  iv.  4.  pp.  816  and  832. 
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ated  with  a  delicate,  somewhat  wriggling  movement  into  the  pos- 
terior cortical  substance  between  the  capsule  and  the  nucleus,  until 
its  further  end  has  passed  the  margin  of  the  latter.     When  the 

Fig.  105.  Fig.  106.  Fig.  107. 


) 


lens  is  well  grasped  by  the  scoop,  it  should  be  slowly  removed,  care 
being  taken  that  its  anterior  surface  is  not  pressed  too  much  forward, 
Qtherwise  it  will  bruise  the  iris  and  cornea. 


8.— VON  GRAEFE'S  MODIFIED  LINEAR  EXTRACTION. 

Von  Graefe  has  lately  devised  a  very  important  modification  of 
the  linear  extraction,  which  combines  the  advantages  of  the  flap 
with  the  scoop  extraction.  For  whilst  the  section  lies  almost 
entirely  in  the  sclero-corneal  junction,  it  yet,  on  account  of  its 
shape  and  mode  of  formation,  gapes  sufficiently  to  permit  the 
ready  exit  of  even  a  hard  senile  cataract  without  the  aid  of  any 
traction  instrument.     The  success  of  this  operation  has  been  so 

freat  that  most  ophthalmologists,  amongst  whom  I  may  mention 
fr.  Bowman,  have  entirely  abandoned  the  scoop  extraction,  and 
even  to  a  great  extent  the  flap  oi)eration.  My  own  experience  of 
it  has  also  been  extremely  favorable,  and  I  prefer  it  greatly  to 
everv  other  mode  of  extraction  for  senile  cataract. 

The  oi)eration  is  divided  into  four  periods :  1.  The  incision  ;  2. 
The  iridectomy  ;  3.  I'he  laceration  of  the  capsule  ;  4.  The  removal  of 
the  lens. 

1.  The  patient  having  been  placed  under  the  influence  of  chloro- 
form, the  eyelids  are  to  be  kept  apart  with  the  stop-speculum  and 
the  eye  fixed  and  gently  drawn  down  with  a  pair  of  forceps,  which 
are  to  be  applied  close  beneath  the  centre  of  the  cornea.  For  this 
operation  I  prefer  Dr.  Noyes's  (of  Xew  York)  speculum,  the  rack 
and  screw  of  which  are  on  the  nasal  side,  thus  leaving  the  temporal 
aide  of  the  eye  quite  free  for  the  manipulation  of  theknife  in  form- 
ing the  section.  Another  advantage  of  this  form  of  speculum  is, 
that  it  does  not  press  upon  the  eyeball  but  lifts  the  lids  away  from 
it.  One  and  the  same  speculum  does  not,  however,  suit  both  eyes, 
but  it  must  be  made  right  and  left.  The  same  is  the  case  with 
"Weiss's  stop-speculum,  for  the  knob  of  the  screw  should  always  be 
on  the  lower  branch  (if  the  upper  section  is  made),  for  if  it  is  on 
the  upper  branch  its  projection  will  considerably  incommode  the 
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operator  during  the  making  of  the  incij^ion.  If  it  is  found  during 
any  jmrt  of  the  oi^eration  tliat  the  patient  is  straining;  a  good  deal 
and  tLut  the  speculum  is  pre.-^i^ini^  on  the  t^^lobe,  an  assistant  diould 
be  directed  to  lift  it  forward  a  little  away  from  the  eyeball,  and 
keep  it  tljUB  until  the  operation  is  eoinpleted. 

The  i>oint  of  a  long  narrow  knife^  (Fig*  108),  with  its  cutting 
edge  upwards,  is  tlten  to  be  entered  in  the  sclerotic  near  the  upper 
and  outer  portion  of  the  cornea  (at  the  point  J,  Fig.  109,  which 
represents  the  left  cornea),  about  one-third  of  a  line  from  its  edge, 
60  tbat  it  may  enter  the  anterior  chamber  quite  at  the  i>eriphery. 


Fig.  106. 


The  point  of  the  knite  should  be  at  fii^st  directed  downwards  and 
inwards  towards  (*,  so  as  to  enlarge  the  inner  incision^  and  then, 
when  the  blade  has  advanced  al)OUt  3i  lines  into  the  anferior 
chamber,  the  handle  is  to  be  depressed  and  the  ]ioint  carried  up 
and  ulong  to  J?,  wliere  the  counter-puncture  is  to  bo  made,  at  a 
point  lying  oppcisite  to  tliat  of  the  puncture  {A),  Great  care  must 
oe  taken  that  the  counter-puncture  doas  not  lie  too  tar  in  the 
sclerotic,  which  may  easily  occur  if  the  presentation  of  the  point 
of  the  knife  is  not  carefully  watched,  or  tiie  blade  is  passed  too  far 
downwards  and  inwards  before  it  is  turned  upwards  to  make  the 
con  n  ter-puucture, 

Such  an  error  will  give  rise  to  a  wide  gaping  wound,  and  in  all 
probability,  if  the  ]}atient  strains  at  all  or  the  speculum  presses  on 
the  glol>e,  to  grent  loss  of  vitreous,  even  perliaps  befi>re  the  iris  has 
been  excised,  and  almost  with  certainty  during  the  pressure  which 
baa  to  be  made  on  the  eyeball  to  facilitate  the  eseaj>e  of  the  lens. 
In  order  to  avoid  any  irregularity  in  the  height  of  the  corneal 
flap  (Lappenhobe),  Graefe  reeonmiends  tbat  when  the  point  of  the 
knife  is  cnrried  downwards  and  inwards  (towards  c,  Fig.  109), 
through  the  anterior  chamber,  its  edge  should  not  be  kept  quite 
parallel  to  the  iris,  but  turned  a  little  forward.  By  so  doing,  we 
give  to  the  temporal  portion  of  tlie  wound  a  more  horizontal 
diivction,  so  that  it  lies  in  almost  the  exact' continuation  of  the 
remainder  of  the  section. 

As  soon  as  the  counter-puncture  has  been  made,  the  edge  of  the 
blade  is  to  be  turned  somewhat  obliquely  upwards  and  forwards, 

»  The  knife  tlioiild  be  vflry  narrow.  GraduaUy  aome  instniment-makers  hare 
dejHiried  anire  atnl  mort?  froiu  Hie  odj^inal  tnodel,  and  have  made  it  mucli  too 
broftd.  Von  (Jriiofe  lays  threat  stress  upon  the  adviintai,^es  of  having  the  hiBtru- 
menl  very  narrow,  as  its  manipidation  at  Ihe  extreme  periphery  of  the  tinlerior 
chauiherU  much  more  easy^  and  Uit!  facility  of  turning  it  much  greater  than  when 
the  bhide  \s  broad. 
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and  the  knife  pushed  straight  on  until  its  length  is  nearly  ex- 
hausted, when  the  section  is  to  be  finished  by  drawing  it  slowly 
and  gently  backwards  from  heel  to  point.     [In  Fig. 
110,  the  section   is  represented  by  the  uppermost       [Fig.  lio.] 
undotted  line.]    The  knife  will  now  be  beneath  the 
conjunctiva,  which  is  next  to  be  divided  in  such  a 
manner  as  to  leave  a  conjunctival  flap  of  from  1  to 
1 J  line  in  height.     In  order  that  it  may  not  exceed 
this  extent,  the  edge  of  the  blade  must  be  turned 
horizontally  forwards  or  even  downwards.    If  the  cataract  is  hard 
and  the  nucleus  very  large,  it  is  advisable  to  make  the  points  of 
puncture  and  counter-puncture  about  J  of  a  line  lower,  so  as  to 
obtain  a  somewhat  larger  section.     Directly  the  counter-puncture 
is  made,  the  aqueous  humor  escapes  beneath  the  conjunctiva  and 
bulges  this  out,  giving  rise  to  a  considerable  thrombus,  which 
somewhat  hides  the  exact  poiift  of  counter-puncture  and  the  line 
of  section.     This  is  often  very  embarrassing  to  the  young  operator, 
and  apt  to  mislead  him  as  to  the  true  course  of  the  section  he  is 
making. 

By  this  incision  the  track  of  the  wound  lies  almost  perpendicular 
to  the  surface  of  the  cornea,  and  is  more  steep  (less  slanting)  than 
that  made  by  the  lance-shaped  iridectomy  knife.  Thus  the  exit  of 
the  lens  is  much  facilitated,  for  its  equator  passes  more  readily  into 
the  track  of  the  wound,  and  the  cortical  substance  also  exudes  more 
easily.  There  is,  however,  the  disadvantage  that  if  the  section  is 
made  too  steep  the  suspensory  ligament  loses  its  support,  and  hence 
there  is  a  greater  tendency  to  loss  of  vitreous  humor  than  if  the 
incision  is  made  with  the  lance-shaped  knife.  Von  Graefe^  does 
not  now  give  the  knife  so  steep  a  direction  in  making  the  section 
as  originally,  but  turns  its  edge  somewhat  more  obliquely  upwards 
and  forwards;  in  this  way  the  external  wound  lies  throughout  in 
the  sclero-corneal  junction,  the  conjunctival  flap  is  more  easily 
formed,  and  the  section  ^apes  less  than  if  it  be  made  more  steeply. 

If  the  cataract  has  a  big,  firm  nucleus,  care  must  be  taken  that 
the  incision  is  sufficiently  large  to  permit  of  the  ready  exit  of  the 
lens  without  the  necessity  of  employing  much  pressure  upon  the 
eye,  or  the  use  of  a  scoop.  In  such  cases  I  always  make  the  punc- 
ture and  counter-puncture  somewhat  lower  down,  and  a  little  nearer 
the  horizontal  diameter  of  the  cornea,  which  is,  I  think,  to  be  pre- 
ferred to  a  more  peripheral  position  of  the  section.  For  a  large 
hard  cataract  the  incision  should  measure  about  5  lines ;  but  if  the 
cataract,  though  perfectly  hard,  is  somewhat  flattened,  one  of  about 
4|  lines  will  suffice.  This  will  permit  of  the  easy  exit  of  the  cata- 
ract, a  very  gentle  pressure  with  a  curette  upon  the  lower  portion 
of  the  cornea  sufficing  to  "  coax"  it  out.  If  it  is  found,  however, 
during  the  fourth  stage  that  the  section  is  a  little  too  small,  it  is 
better  to  enlarge  it  somewhat  at  each  angle  with  a  pair  of  blunt- 
pointed  scissors,  than  to  endeavor  to  force  out  the  lens  by  an  extra 

>  "A.  f.  O.,''  xiiL,  2,  p.  559,  and  **  A.  f.  0.,''  xiv.,  3,  109. 
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degree  of  pressure  on  the  cornea,  as  this  will  be  almost  sure  to 
cause  ruptui^  of  the  hyaloid,  and  an  escape  of  the  vitreous  humor 
l>erhaps  even  before  the  exit  of  the  leas,  in  which  case  we  shall  be 
obli_y;ed  to  pass  in  a  scoop  behind  the  cataract  and  thus  remove  it* 

Mr,  Critchett  prefei's  to  make  tlie  section  throui^hout  in  the 
cornea,  quite  eU>se  to  its  edge,  as  he  tlilnks  that  this  dirainishes  the 
chance  of  loss  of  vitreous  and  of  pro!ai.>&e  of  the  iris.  He  also 
makes  but  a  small  iridectomy. 

2.  The  frkhx'torfV/. — If  the  section  does  not  come  well  into  view, 
but  is  somewhat  hidden  by  the  upj>4ir  liil,  an  assistant  is  to  draw 
the  eye  gently  down  with  a  pair  of  f(>rcei»s,  taking  great  care  not 
to  press  upon  or  drag  down  tlie  eyeball*  The  ojK*ra tor  should  then 
turn  down  the  little  conjunctival  flap  over  the  cornea  with  a  pair 
of  very  small  iris  forceps,  for  thus  the  i>rolapsed  portion  of  the  iris 
will  be  laid  quite  bare  ;  the  iris  should  then,  if  necessary^  be  drawn 
forth  a  little  more  an  J  excised  to  the  required  extent  quite  close  to 
its  ciliary  insertion.  This  is  not,  howev^er,  to  be  done  by  one  cut, 
but  by  3 — 4  successive  snips,  the  scissors  being  slightly  turned  so 
as  to  follow  the  curvature  of  the  eyeball,  which  allows  of  the  bindes 
being  applied  quite  close  to  the  section,  or  even  perhaps  a  little 
between  its  lij»s.  As  it  is  particularly  at  the  angles  of  the  wound 
that  little  portions  of  iris  are  apt  to  remain  involved  in  tlie  sectinn, 
special  attention  should  always  be  directed  to  these  siluatioug,  and 
any  little  protrusion  be  snij^ped  carefully  off.  For  if  little  portions 
of  iris  remain  in  the  incision,  they  may  retard  the  linn  uiiiuu  of 
the  section,  be  productive  of  much  irritation,  and  give  rise  to  a 
cystoid  cicatrix,  or  to  a  more  or  less  considerable  pj*olapse  of  the  5ri«, 
which  may  not  only  prove  very  troublesome  by  keeping  up  a  long 
cruitinuerl  state  of  irritation,  but  even  dangerous  to  tlie  eye,  by 
giving  rise  to  inflamniatory  complications,  such  as  iritis  serosa, 
Anotlier  point  to  wditch  Von  Graefe  calls  particular  attention^  is 
the  position  of  the  cut  angles  of  tlie  splnncter  jiupillfe  after  the  ex- 
cision of  the  iris,  and  he  luways  looks,  betbre  lie  passes  on  to  the 
laceration  of  the  capsule,  whetlier  or  not  the  sphincter  has  retracted 
to  its  proper  position.  If  one  or  both  angles  of  the  sphincter  are^ 
displaced  upwards  or  involvfMl  in  the  section,  the  convex  surface  ot 
the  vulcanite  curette  should  be  placed  on  the  cornea  close  to  the 
angle  of  the  wound  towards  which  the  pu|ii!  is  disiilaced,and  thi*n 
gently  passed  from  the  [periphery  towards  the  centre  of  tlie  cornea; 
this  wnli  not  only  tend  to  push  the  iris  down,  but  will  also  stimu- 
late the  action  of  tlie  con^f  rictor  pupilhe,  an*!  tliiis  assist  in  causing 
the  retraction  of  tlte  atigle  of  the  sphincter.  If  only  the  nasal  angle 
of  the  latter  is  involved,  we  may  push  thit^  gently  dow*n  and  smooth 
the  iris  with  the  back  of  the  cystotome  before  we  proceed  to  lace- 
rate the  capsule. 

The  extent  of  the  iridectomy'  must  vary  somewhat  according  to 
the  size  and  hardness  of  the  nucleui?,  and  also  acconling  to  the  \yo* 
eition  of  the  upper  lid*     If  the  nucleus  is  large  and  hard,  I  think 


VON  graefe's  extraction.  285 

it  better  to  remove  a  considerable  portion  of  iris,  even  perhaps 
almost  corresponding  to  the  size  of  the  incision.    For  tnis  will 

fermit  of  the  ready  exit  of  even  a  large  hard  cataract,  without  any 
raising  of  the  iris.  Moreover,  if  the  upper  lid  hangs  down  suffi- 
ciently to  cover  the  upper  third  of  the  cornea,  no  unsightliness  or 
inconvenience  will  be  produced  by  so  wide  an  iridectomy.  But 
it  will  be  different  if  the  palpebral  aperture  is  wide,  so  that  the 
whole  cornea  is  exposed,  for  then  the  large  artificial  pupil  may 
give  rise  to  a  considerable  and  annoying  sensation  of  glare,  and 
also  diminish  the  acuity  of  vision  by  producing  circles  of  diffusion 
upon  the  retina,  on  account  of  the  irregular  refraction  at  this  por- 
tion of  the  periphery  of  the  cornea. 

3.  Laceration  of  the  capsule, — The  operator,  steadily  fixing  the 
eyeball  with  the  forceps,  next  freely  divides  the  cai>8ule  with  the 

5ricker  or  Von  Graefe's  cystotome  by  three  successive  incisions, 
'he  one  is  to  commence  at  the  lower  edge  of  the  pupil,  or  even  a 
little  below  it  beneath  the  iris,  and  extend  upwards  along  its  inner 
side,  the  other  passing  to  the  sanje  extent  along  the  outer  margin 
of  the  pupil.  Both  incisions  should  reach  quite  up  to  the  periphery 
of  the  lens  exposed  by  the  iridectomy.  An  expert  operator  may 
even  carry  the  incision  beneath  the  iris  nearer  the  periphery  of  the 
capsule,  so  as  to  obtain  a  very  free  laceration  of  the  fetter.  But  this 
requires  considerable  dexterity  and  delicacy  of  manipulation,  other- 
wise the  pricker  may  easily  bruise  the  iris,  or  press  so  much  upon 
the  lens  as  to  displace  it.  If  there  are  slight  adhesions  between 
the  iris  and  the  capsule,  they  should  be  divided  by  passing  the 
instrument  a  little  beneath  the  edge  of  the  pupil.  Finally,  the 
capsule  should  be  lacerated  at  its  periphery  in  a  line  correspond- 
ing to  that  of  the  incision.  In  using  the  pricker,  its  edge  should 
ilways  be  turned  in  a  slanting  direction,  and  not  be  pressed  firmly 
backwards,  otherwise  the  cataract  may  be  dislocated  into  the  vitre- 
)U8  humor,  or  its  upj^er  margin  displaced  behind  the  upper  edge  of 
:he  incision. 

4.  Hernoval  of  the  lens. — During  the  earlier  period  of  performing 
bis  new  operation,  Von  Graefe  was  in  the  habit  of  assisting  the  exit 
of  the  lens  by  pressing  upon  the  upper  portion  of  the  sclerotic  with 
a  broad  curette,  and  aiding  this  by  a  counter-pressure  with  the  for- 
ceps below  the  cornea.  W  hen  the  edge  of  the  lens  had  once  pre- 
sented itself  in  the  section,  its  delivery  was  still  more  assisted  by 
gliding  the  curette  in  a  lateral  direction  alone  the  sclerotic  to  the 
angles  of  the  incision  (this  was  termed  the  Scldiiten'maiixuvre).  It 
was  found,  however,  that  the  removal  of  the  lens  was  often  difficult, 
without  exerting  a  dangerous  degree  of  pressure,  and  that,  occa- 
sionally, it  was  necessary,  in  order  to  extract  the  lens,  to  pass  in  a 
^oop,  or  a  peculiarly  shaped  hook  devised  by  Von  Graefe. 

He  has  now,  however,  substituted  for  this  manoeuvre  the  use  of  a 
Vulcanite  curette,  which  he  presses  against  the  lower  portion  of  the 
p^i'nea,  and  thus  aids  the  removal  of  the  cataract.  It  is  to  be  used 
^^  the  following  manner :  The  eye  is  to  be  fixed  with  the  forcej^s, 
^i^ich  are  not  to  be  placed  directly  below  the  cornea,  as  they  would 
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•tVicn  interfere  somewhat  with  the  manipulation  of  tlio  curette,  but 
«\ightlj'  to  the  inner  or  outer  side  of  the  centre*     The  curette  is 
1:,lien  to  be  phiced  upon  the  lower  margin  of  the  cornea,  Jirnl  pressed 
F^lightly  backwards  and  upwards,  so  as  to  cause  the  upper  edge  of 
X\ie  lens  to  present  itself  in  the  section;  and  then  the  pressure  is  to 
l>e  made  directly  backwards,  in  order  that  the  lens  may  be  rotated 
round  its  transverse  axis  and  tilted  well  forward  into  the  wound, 
AVIien  this  has  occurred,  its  exit  is  to  be  gently  aided  by  pushing 
the  curette  slowly  upwards  over  the  surface  of  the  cornea,  so  that 
it  follows  step  by  step  the  delivery  of  the  lens.     If  the  upper  mar- 
gin of  the  lens  does  not  present  in  tlic  section,  but  shows  a  tendency 
to  i^ct  Itehind  its  upper  edge,  the  latter  should  be  ^^ently  pressed 
back  w^ith  the  edge  of  a  curette  by  an  assistant^  winch  will  ijene- 
rully  cause  the  lens  to  enter  the  incision  ;  or  the  operator  may  do 
this  himself,  and  exert  the  counter-pi*egsure  just  beneath  the  cornea 
with  the  foreejis.     Or  again,  the  lens  may  l)e  gently  puslied  Imck  a 
little  with  the  pricker,  until  its  upper  marcjin  again  lies  opposite  the 
incision.     If  it  is  found  that  portions  o?  the  lower  cortical  sub* 
stance  are  stripped  otf  and  are  inclined  to  lag  behind,  the  curette 
should  be  drawn  a  little  back  again,  and  the  fragments  of  cortex 
pushed  along  after  the  body  of  the  lens,  and  in  this  way  the  whole 

I  cataract  rnay  generally  be  removed*  If  the  ajipearanceof  the  cata- 
ract indicates  the  presence  of  a  good  deal  of  soft  matter,  it  is  well 
to  work  this  gently  towards  the  centre,  by  pressing  the  curette 
lightly  from  the  lower  and  lateral  nuirgin  of  the  cornea  towards  its 
centre,  before  attempting  to  remove  the  lens,  for  thus  we  may  often 
succeed  in  getting  tlie  soft  matter  to  exude,  together  with  the 
firmer  nuclear  jH^rtions.  If  small  fragments  of  Tens  matter  still 
linger  behind  after  the  bo<ly  of  the  cataract  has  been  removed,  they 
L^  should  he  coaxed  out  by  again  passing  the  curette  over  the  coruea, 
^P  and  pushing  them  in  front  of  the  instrument.  Or  as  Von  Graefe 
advises,  the  lid -holder  having  been  removed,  the  opemtor  should 
gently  rub  the  lids,  nun^c  esjiecially  tlie  lower  one,  in  a  circular 
direction,  and  thus  loosen  the  marginal  portions  of  cortex  from 
beliind  the  iris,  and  luing  them  into  tlie  area  of  tlie  pupil,  and  thence 
^ft  out  through  the  wound.  Von  Graefe  attaches  great  Hiiportance  to 
^H  the  removal  of  remnants  of  cortical  substance,  and  often  devotes 
^m      »on)e  length  of  time  to  this  purpose. 

i  The  object  of  making  the  curette  of  vulcanite  instead  of  silver 

is  that  it  is  more  resilient,  and  the  degree  of  pressure  can  therefore 
be  regulated  with  the  greatest  nicety,  and  its  touch  is  moreover 
nioi*e  agreeable  to  the  cornea.  The  vulcanite  has,  however,  the 
disadvantage  of  l>eing  very  brittle,  so  that  it  breaks  very  readily. 
For  this  reason  I  have  lately  preferred  Weiss's  tortoise-shell  curette, 
which  oilers  all  tlic  ad  vantages  of  the  vulaiuite,  without  its  brittle- 
ess. 
The  loss  of  vitreous  humor  has  diminished  very  considerably  since 
Von  Graefe  sulistituted  the  latter  mode  of  removing  the  lens  (by 
Tu^ssing  from  below)  for  the  '^8chlitten-mano^uvre,'*  indeed  in  the 
last  230  oi>eration9  he  has  only  lost  viti^ious  humor  in  nine  cases, 
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which  gives  less  than  4  per  cent.^  In  three  of  these  the  vitreous 
humor  was,  moreover,  fluid.  If  this  occurs,  the  vitreous  may  escape 
directly  the  section  is  finished,  and  even  before  it  is  attempted  to 
excise  a  portion  of  iris.  In  such  a  case  it  is  best  to  excise  a  portion 
of  iris,  if  this  can  be  done  without  a  very  great  loss  of  vitreous, 
and  then  to  remove  the  lens  in  its  capsule  hy  passing  Critchett's 
scoop  behind  it  into  the  vitreous  humor,  and  lifting  it  out.  A  con- 
siderable quantity  of  vitreous  will  of  course  escape,  but  any  subse- 
quent inflammation  is  likely  to  be  far  less  severe  if  the  entire  lens 
is  removed  in  its  capsule,  than  if  more  or  less  considerable  fragments 
of  lens  substance  and  capsule  remain  behind. 

Several  of  the  best  operators  still  differ  in  opinion  as  to  the  ad- 
vantage of  making  the  section  in  the  sclerotic  or  in  the  cornea;  for 
whilst  Graefe  prefers  the  former,  Critchett  and  Arlt  are  in  favor 
of  the  latter  proceeding.  I  think  that  the  exact  line  and  extent  of 
the  incision  should  vary  with  the  size  and  hardness  of  the  nucleus, 
and  the  dimensions  of  the  cornea.  If  the  nucleus  is  large  and  firm, 
and  the  diameter  of  the  cornea  small,  the  section  should  be  made 
slightly  more  in  the  sclerotic,  the  puncture  and  counter-puncture 
being  also  somewhat  lower,  for  we  shall  thus  gain  a  larger  section, 
and  the  delivery  of  the  lens  will  be  easy,  and  free  from  an  squeezing 
and  bruising  of  the  parts.  If  the  section  is  made  in  the  cornea, 
and  more  especially  if  a  portion  of  cornea  is  left  standing  at  the 
top,  the  exit  of  the  lens  is  often  difficult  and  labored,  and  accom- 
panied by  a  good  deal  of  bruising  of  the  parts  and  stripping  off  of 
the  surface  matter  of  the  lens,  which,  if  it  remains  behind,  may  set 
up  very  considerable  irritation.  Moreover,  the  upper  edge  of  the 
lens  may  be  caught  behind  the  portion  of  the  cornea  which  has 
been  left  standing,  and  be  firmly  wedged  in  between  it,  or  the  lens 
may  even  be  displaced  upwards  behind  the  sclerotic.  This  is  the 
more  apt  to  occur  if  the  first  pressure,  which  is  made  with  the 
curette  upton  the  lower  portion  of  the  cornea,  is  not  made  backwards 
and  upwards,  but  only  upwards,  for  then  the  lens  will  be  pushed 
directly  upwards,  and  may  become  lodged  behind  the  upjier  portion 
of  the  cornea.  The  object  of  the  backward  pressure  upon  the  lower 
portion  of  the  lens  is  to  tilt  its  upper  edge  into  the  section,  for 
when  it  has  once  gained  this  position  the  escape  of  the  lens  is  easy 
enough,  provided  the  section  be  of  a  sufficient  size.  My  own  ex- 
perience, I  must  admit,  is  greatly  in  favor  of  the  sclerotic  section 
lying  in  the  sclero-corneal  junction,  or  very  slightly  beyond  it. 
fiut  where  a  considerable  section  is  required,!  prefer  to  obtain  this 
rather  by  making  the  puncture  and  counter-puncture  lower,  than 
by  making  the  incision  more  in  the  sclerotic,  for  in  the  latter  case 
there  is  always  a  greater  risk  of  loss  of  vitreous. 

The  after-treatment  of  this  operation  is  generally  extremely 
simple.  Liebreich's  bandage  should  be  applied  directly  after  the 
operation,  and  if  any  severe  pain  should  arise  in  the  course  of  the 
day,  cold  water  dressing  (frequently  changed)  should  be  apjjlied, 
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operator  during  tbe  making  of  the  incision.  If  it  is  found  during 
any  part  of  the  operation  that  the  patient  is  straining  a  good  deal 
and  that  the  specnliim  is  pressini^  on  the  glohe,  an  assistant  shouhi 
l)e  directed  to  lift  it  forward  a  little  away  f>oni  t!ie  eyeball,  and 
keep  it  thus  until  the  operation  is4  completed. 

The  point  of  a  long  narrow  knife^  (Fig.  108),  with  its  cutting 
edge  upwards,  is  then  to  be  entered  in  the  sclerotic  itear  the  upper 
and  outer  portion  of  the  cornea  (at  the  point  A,  Fig.  101\  which 
represents  the  left  cornea),  about  one-third  of  a  line  from  its  edge, 
80  that  it  may  enter  the  anterior  chamber  quite  at  the  periphery. 


Fig.  xm. 


The  point  of  the  knife  shouhl  be  at  first  directed  downwards  and 
inwards  tou^ards  ^,  so  as  to  enlarge  the  inner  incision,  and  then, 
when  the  blade  has  advanced  about  S^  lines  into  the  anterior 
chandler,  the  handle  U  to  be  depressed  a!id  the  point  carried  up 
and  along  to  B,  where  tlie  counter-puncture  is  to  be  made,  at  a 
pjint  lying  opposite  to  that  of  the  puncture  {A),  Great  care  must 
r>e  taken  that  the  counter-puncture  tloes  not  lie  too  far  in  the 
feclerotie,  which  may  easily  occur  if  the  pre*^entation  of  the  point 
of  the  knife  is  not  carefully  w^atched,  or  the  blade  is  passed  too  far 
downwards  and  inwards  before  it  is  turned  upwards  to  nxake  the 
counter-puncture. 

Such  an  error  will  give  rise  to  a  wnde  gaping  wound,  and  in  all 
probability,  if  the  patient  strains  at  all  or  the  speculum  presses  on 
the  globe,  to  greiit  loss  of  vitreous,  even  perhaps  before  the  iris  has 
been  excised,  and  almost  w^ith  certainty  during  the  pressure  which 
haa  to  be  made  on  the  eyeball  to  facilitate  the  escajie  of  the  lens. 
In  order  to  avoid  any  irregularity  in  tlie  height  of  the  corneal 
Hap  (Lappenhuhe),  Graefe  recommends  that  when  the  point  of  the 
knife  is  carried  downwards  and  inw^ards  (towards  r,  Fig.  109), 
througli  tlie  anterior  chamber,  its  edge  should  not  be  kept  quite 
parallel  to  the  iris,  but  turned  a  little  forward.  By  so  doing,  we 
give  to  the  tem|>()ral  portion  of  the  wound  a  more  horizontal 
direction,  so  that  it  lies  in  almost  the  exactf  continuation  of  the 
remainder  of  the  section. 

A^  soon  m  the  counter-puncture  has  been  made,  the  edge  of  the 
blade  is  to  he  turned  somewhat  obliquely  upwards  and  forwards, 

*  Tlie  knife  rtiotild  be  very  narrow*  Gradually  some  instrament-mtikers  have 
de|iarted  raore  and  more  from  the  originiil  model,  and  have  made  it  much  loo 
broad.  Von  Graefe  lays*  great  fitreas  upon  the  ftdvantafjes  of  Uaving  the  iimtrii* 
ment  very  narrow,  as  its  maiiipnlalion  at  the  extreme  peripiiery  of  Uie  anterior 
chnm!)er  is  much  more  easy,  and  the  facility  of  luruiiig  it  miieh  greater  than  when 
the  hhide  is  broad* 
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and  the  knife  pushed  straight  on  until  its  length  is  nearly  ex- 
hausted, when  the  section  is  to  be  finished  by  drawing  it  slowly 
and  gently  backwards  from  heel  to  point.     [In  Fig. 
110,  the  section  is  represented  by  the  uppermost       [Fig.  lio.] 
Tindotted  line.]     The  knife  will  now  be  beneath  the 
conjunctiva,  which  is  next  to  be  divided  in  such  a 
manner  as  to  leave  a  conjunctival  flap  of  from  1  to 
1 J  line  in  height.     In  order  that  it  may  not  exceed 
this  extent,  the  edge  of  the  blade  must  be  turned 
horizontally  forwards  or  even  downwards.     If  the  cataract  is  hard 
and  the  nucleus  very  large,  it  is  advisable  to  make  the  points  of 
puncture  and  counter-puncture  about  J  of  a  line  lower,  so  as  to 
obtain  a  somewhat  larger  section.     Directly  the  counter-puncture 
is  made,  the  aqueous  humor  escapes  beneath  the  conjunctiva  and 
bulges  this  out,  giving  rise  to  a  considerable  thrombus,  which 
somewhat  hides  the  exact  poiiit  of  counter-puncture  and  the  line 
of  section.     This  is  often  very  embarrassing  to  the  young  operator, 
and  apt  to  mislead  him  as  to  the  true  course  of  the  section  he  is 
making. 

By  this  incision  the  track  of  the  wound  lies  almost  perpendicular 
to  the  surface  of  the  cornea,  and  is  more  steep  (less  slanting)  than 
that  made  by  the  lance-shaped  iridectomy  knife.  Thus  the  exit  of 
the  lens  is  much  facilitated,  for  its  equator  passes  more  readily  into 
the  track  of  the  wound,  and  the  cortical  substance  also  exudes  more 
easily.  There  is,  however,  the  disadvantage  that  if  the  section  is 
made  too  steep  the  suspensory  ligament  loses  its  support,  and  hence 
there  is  a  greater  tendency  to  loss  of  vitreous  humor  than  if  the 
incision  is  made  with  the  lance-shaped  knife.  Von  Graefe^  does 
not  now  give  the  knife  so  steep  a  direction  in  making  the  section 
as  originally,  but  turns  its  edge  somewhat  more  obliquely  upwards 
and  forwards ;  in  this  way  the  external  wound  lies  throughout  in 
the  sclero-corneal  junction,  the  conjunctival  flap  is  more  easily 
formed,  and  the  section  ^apes  less  than  if  it  be  made  more  steeply. 

If  the  cataract  has  a  big,  firm  nucleus,  care  must  be  taken  that 
the  incision  is  sufficiently  large  to  permit  of  the  ready  exit  of  the 
lens  without  the  necessity  of  employing  much  pressure  upon  the 
eye,  or  the  use  of  a  scoop.  In  such  cases  I  always  make  the  punc- 
ture and  counter-puncture  somewhat  lower  down,  and  a  little  nearer 
the  horizontal  diameter  of  the  cornea,  which  is,  I  think,  to  be  pre- 
ferred to  a  more  peripheral  position  of  the  section.  For  a  large 
hard  cataract  the  incision  should  measure  about  5  lines ;  but  if  the 
cataract,  though  perfectly  hard,  is  somewhat  flattened,  one  of  about 
4i  lines  will  suffice.  This  will  permit  of  the  easy  exit  of  the  cata- 
ract, a  very  gentle  pressure  with  a  curette  upon  the  lower  portion 
of  the  cornea  sufficing  to  "coax"  it  out.  If  it  is  found,  however, 
during  the  fourth  stage  that  the  section  is  a  little  too  small,  it  is 
better  to  enlarge  it  somewhat  at  each  angle  with  a  pair  of  blunt- 
pointed  scissors,  than  to  endeavor  to  force  out  the  lens  by  an  extra 

>  '»A.  f.  O.,'*  xiiL,  2,  p.  559,  and  »*  A.  f.  0.,'*  xiv.,  3,  109. 


284 


DISEASES    OF    THE    CRYSTALLINE    LENS. 


degree  of  premure  on  the  cortiea,  as  this  will  be  almost  sure  to 
cause  rupture  of  the  hyaloid,  ami  aix  escape  of  the  vitreous  humor 
perhaps  even  before  the  exit  of  the  leu8,  in  which  case  we  shall  be 
oblii^etl  to  pass  in  a  scoop  behind  the  cataract  and  thus  remove  it. 
Mr  Critchett  prefei's  to  make  the  section  throui^hout  in  the 
cornea,  quite  close  to  its  edge,  as  lie  thinks  that  this  diraiuishes  the 
chance  of  loss  of  vitreous  and  of  prolapse  of  the  iris.  He  also 
makes  but  a  small  iridectomy. 

2,  The.  Iriihrtmay. — If  the  section  does  not  come  well  into  view, 
but  is  somewhat  hidden  by  the  upper  lid,  an  jvssistant  is  to  draw 
the  eye  gently  down  with  a  pair  of  forceps,  taking  great  care  not 
to  press  upon  or  drag  down  the  eyeball.  The  operator  ahouhl  then 
turn  down  the  little  conjunctival  flap  over  the  cornea  with  a  pair 
of  very  small  iris  forceps,  for  thus  the  prolapsed  fiortion  of  the  iris 
will  be  laid  quite  hare;  the  iris  should  then,  if  necessary,  be  drawn 
forth  a  little  more  and  excised  to  the  required  exteiit  quite  close  to 
its  ciliary  insertion.  This  is  not,  however,  to  l>e  d<me  by  one  cut, 
but  by  3 — 4  successive  snips,  the  scissors  being  slightly  turned  so 
as  to  follow  the  curvature  of  the  eyeball,  which  allows  of  the  blades 
being  applied  quite  close  to  the  section,  or  even  {K»rhaps  a  little 
between  its  lijis.  As  it  is  particularly  at  the  angles  of  the  w<mnd 
that  little  portions  of  iris  are  apt  to  remain  involved  in  the  section, 
special  attention  should  always  be  dii\^cted  to  the:se  situations,  and 
any  little  protrusion  be  6uip[3e<l  carefully  ofl\  For  if  little  |>ortions 
of  iris  remain  in  the  incision,  they  may  retard  the  firm  union  of 
the  section,  be  productive  of  much  irritation,  and  give  rise  to  a 

reystoid  cicatrix,  or  to  a  more  or  less  conaidemble  prolapse  of  the  iris, 
^hich  may  not  only  prove  very  ti-oublesome  by  keeping  up  a  long 
continued  state  of  irritation,  but  even  dangerous  to  Ihe  eye,  by 
giving  rise  to  inflammatory  complications,  such  as  iritis  serosa. 
Another  point  to  whteh  Von  Gniefe  calls  particular  attention*  is 
the  [)osition  of  the  cut  angles  of  the  sphincter  pupilhe  atlt^r  the  ex- 
cision of  the  iris,  and  he  always  looks,  Wfore  he  passes  on  to  the 
'nccnition  of  the  capsule,  whether  or  not  the  sphincter  has  retnicted 
its  pro{>cr  fx^sition.  If  one  or  l»oth  angles  of  the  sphincter  are 
liaplaced  upwards  or  involved  in  the  section,  the  convex  surface  of 

^tlie  vulcanite  curette  should  be  placed  on  the  cornea  close  to  the 
angle  of  the  wound  towanls  which  the  pupil  is  displaced,  and  then 
gently  passed  from  the  jieriphery  towards  the  centre  of  the  cornea; 
this  will  not  only  tend  to  push  the  iris  down,  but  will  also  stimu- 

1 1  m  of  the  constrictor  pupilla?,  and  thus  assist  in  causing 

ti  a  of  the  angle  of  the  sphincter*    If  only  the  nasal  angle 

of  I  lie  hitter  is  involved,  we  may  push  this  gently  down  and  smooth 
the  iris  wirh  the  back  of  the  cyatotome  before  w*e  proceed  to  Ulce- 
rate the  cji|isule, 

»TU3'  must  vary  somewhat  accordtiig  to 

Hi  -' nucleus,  and  also  acvonling  to  the  po- 

llioti  ot  the  upper  lid«    If  the  nucleus  is  large  and  hard,  I  think 
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it  better  to  remove  a  considerable  portion  of  iris,  even  perhaps 
almost  corresponding  to  the  size  of  the  incision.  For  this  will 
permit  of  the  ready  exit  of  even  a  large  hard  cataract,  without  any 
bruising  of  the  iris.  Moreover,  if  the  upper  lid  hangs  down  suffi- 
ciently to  cover  the  upper  third  of  the  cornea,  no  unsightliness  or 
inconvenience  will  be  produced  by  so  wide  an  iridectomy.  But 
it  will  be  different  if  the  palpebral  aperture  is  wide,  so  that  the 
whole  cornea  is  exposed,  for  then  the  large  artificial  pupil  may 
give  rise  to  a  considerable  and  annoying  sensation  of  glare,  and 
also  diminish  the  acuity  of  vision  by  producing  circles  of  diffusion 
uix)n  the  retina,  on  account  of  the  irregular  refraction  at  this  por- 
tion of  the  perij^hery  of  the  cornea. 

3.  Laceration  of  the  capsule. — The  operator,  steadily  fixing  the 
eyeball  with  the  forceps,  next  freely  divides  the  capsule  with  the 
pricker  or  Von  Graefe's  cystotome  by  three  successive  incisions. 
The  one  is  to  commence  at  the  lower  edge  of  the  pupil,  or  even  a 
little  below  it  beneath  the  iris,  and  extend  upwards  along  its  inner 
side,  the  other  passing  to  the  same  extent  along  the  outer  margin 
of  the  pupil.  Both  incisions  should  reach  quite  up  to  the  periphery 
of  the  lens  exposed  by  the  iridectomy.  An  expert  operator  may 
even  carry  the  incision  beneath  the  iris  nearer  the  periphery  of  the 
capsule,  so  as  to  obtain  a  very  free  laceration  of  the  latter.  But  this 
requires  considerable  dexterity  and  delicacy  of  manipulation,  other- 
wise the  pricker  may  easily  bruise  the  iris,  or  press  so  much  upon 
the  lens  as  to  displace  it.  If  there  are  slight  adhesions  between 
the  iris  and  the  caj^sule,  they  should  be  divided  by  passing  the 
instrument  a  little  beneath  the  edge  of  the  pupil.  Finally,  the 
capsule  should  be  lacerated  at  its  periphery  in  a  line  correspond- 
ing to  that  of  the  incision.  In  using  the  pricker,  its  edge  should 
always  be  turned  in  a  slanting  direction,  and  not  be  pressed  firmly 
backwards,  otherwise  the  cataract  may  be  dislocated  into  the  vitre- 
ous humor,  or  its  upper  margin  displaced  behind  the  uj^fter  edge  of 
the  incision. 

4.  Removal  of  the  lens. — During  the  earlier  period  of  performing 
his  new  operation.  Von  Qraefe  was  in  the  habit  of  assisting  the  exit 
of  the  lens  by  pressing  upon  the  upper  portion  of  the  sclerotic  with 
a  broad  curette,  and  aiding  this  b}'  a  counter-pressure  with  the  for- 
cej)8  below  the  cornea.  When  the  edge  of  the  lens  had  once  pre- 
sented itself  in  the  section,  its  delivery  was  still  more  assisted  by 
gliding  the  curette  in  a  lateral  direction  alone  the  sclerotic  to  the 
angles  of  the  incision  (this  was  termed  the  Schliiten'manxuvre).  It 
was  found,  however,  that  the  removal  of  the  lens  was  often  difficult, 
without  exerting  a  dangerous  degree  of  pressure,  and  that,  occa- 
sionally, it  was  necessary,  in  order  to  extract  the  lens,  to  pass  in  a 
scoop,  or  a  peculiarly  shaped  hook  devised  by  Von  Graefe. 

lie  has  now,  however,  substituted  for  this  manoeuvre  the  use  of  a 
vulcanite  curette,  which  he  presses  against  the  lower  portion  of  the 
cornea,  and  thus  aids  the  removal  of  the  cataract.  It  is  to  be  used 
in  the  following  manner :  The  eye  is  to  be  fixed  with  the  forcejis, 
which  are  not  to  be  placed  directly  below  the  cornea,  as  they  would 


CRYSTALLIN^K    LENS. 


\]u*n  interfere  somewhat  with  the  manipulation  of  the  curette,  but 
■Hliglitly  to  the  inner  or  outer  side  of  the  centre.  The  curette  is 
ltJi€*n  to  he  placed  upon  the  lower  margin  of  the  cornea,  and  jireased 
'Kli»jfhily  backwards  and  upwanls,  so  as  to  cause  the  u]>t>er  edge  of 
the  lens  to  pre*aent  itself  in  the  section  ;  and  then  the  pressure  is  to 
he  made  directly  backward*',  in  order  that  the  lens  may  be  rotated 
round  its  transverse  axis  and  tilted  well  forward  into  the  wound. 
Wlion  thi«  ban  occurred,  its  exit  is  to  be  gently  aided  by  pushing 
the  curette  slowly  upwartla  over  the  surface  of  the  cornea,  so  that 
it  foUows  step  by  step  the  delivery  of  the  lens.  If  the  upper  mar- 
gin of  the  lens  does  not  present  in  the  section,  but  shows  a  tendency 
to  get  behind  its  upper  edge,  the  latter  should  be  gently  pressed 
back  with  the  edge  of  a  curette  l>y  an  assistant,  which  will  gene- 
rally cause  the  lens  to  enter  the  incision  ;  or  the  opemtor  may  do 
this  himself,  and  exert  the  counter-pressure  just  beneath  the  cornea 
with  the  forcej^.  Or  again,  the  lens  rnay  be  gently  pushed  back  a 
little  with  tlie  pricker,  until  its  upf>er  margin  again  lies  opposite  the 
incision.  If  it  is  found  that  portions  of  tlie  lower  cortical  sub- 
stance are  stripiw^d  off  and  are  inclined  to  lag  liehind,  the  curette 
shoiiM  he  drawn  a  little  back  again,  and  the  fnignicnts  of  cortex 
punhed  along  after  the  body  of  the  lens,  and  in  this  way  the  wdiole 
catamct  may  genemlly  be  removed.  If  the  apjieamnce  of  the  cata- 
ract intlicfttes  the  presence  of  a  good  deal  of  sot^t  matter,  it  is  well 
to  work  this  gently  towards  the  centre,  by  pressing  tlie  curette 
lightly  from  the  lower  and  lateral  nuirgin  of  the  cornea  towards  its 
centre,  before  attempting  to  remove  tlie  lens,  for  thus  we  may  often 
ftuceeed  in  getting  the  soft  matter  to  exude,  together  with  the 
firmer  nuclear  jKirtions.  If  small  fragments  of  Tens  matter  still 
linger  behinfl  after  the  body  of  the  cataraet  has  been  removed,  they 
should  l>e  coaxed  out  by  again  passing  the  curette  over  the  corneji, 
and  pushing  them  in  front  of  the  instrument.  Or  as  Von  Graefe 
ailviscs,  the  lid-holder  having  been  removed,  the  operator  should 
gently  rub  tlie  lids,  more  especially  the  lower  one,  in  a  circular 
direction,  au<l  thus  loosen  the  marginal  portions  of  cortex  from 
behind  the  iris,  smd  bring  them  into  the  area  of  the  [>ui>iU  and  thence 
out  through  tlie  wound.  Von  Graefe  attaches  great  inqiortauce  to 
the  removal  of  remnants  of  cortical  substance,  and  often  devotes^ 
ftome  length  of  time  to  tliis  purpose, 

Tlie  ohject  of  making  the  curette  of  vulcanite  instead  of  silvc 

li  that  it  is  more  resilient,  and  the  degree  of  pressure  can  thei-efon 

be  regulated  with  tlie  greatest  nicety,  and  its  touch  is  moreovc 

mtm  agreeable  to  the  cornea.      The  vulcanite  has,  however,  tl| 

ftfi4 vantage  of  being  very  brittle,  so  that  it  breaks  very  readili 

.^reason  I  have  lately  preferred  Weiss's  tortoise-shell  cureti 

IT'-ni  all  the  advantages  of  the  vulcanite,  without  its  britti 


4 


nf  vitreous  humor  has  diminished  very  eonsiderablj*  sij 
;»  ^abHtitutetl  the  latter  mode  of  removing  the  lens  f 
^M  In)  tor  the  "^chlitten'mananivre,*'  indeed  in  , 
he  has  only  lost  viti^ous  humor  in  nine  ci 
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which  give8  less  than  4  per  cent.*  In  three  of  these  the  vitreous 
humor  was,  moreover,  fluid.  If  this  occurs,  the  vitreous  may  escape 
directly  the  section  is  finislied,  and  even  before  it  is  attempted  to 
excise  a  portion  of  iris.  In  such  a  case  it  is  best  to  excise  a  portion 
of  iris,  if  this  can  be  done  without  a  very  great  loss  of  vitreous, 
and  then  to  remove  the  lens  in  its  capsule  by  passing  Critchett's 
scoop  behind  it  into  the  vitreous  humor,  and  lifting  it  out.  A  con- 
siderable quantity  of  vitreous  will  of  course  escape,  but  any  subse- 
quent inflammation  is  likely  to  be  far  less  severe  if  the  entire  lens 
is  removed  in  its  capsule,  than  if  more  or  less  considerable  fragments 
of  lens  substance  and  capsule  remain  behind. 

Several  of  the  best  operators  still  differ  in  opinion  as  to  the  ad- 
vantage of  makinff  the  section  in  the  sclerotic  or  in  the  cornea;  for 
whilst  Graefe  prefers  the  former,  Critchett  and  Arlt  are  in  favor 
of  the  latter  proceeding.  I  think  that  the  exact  line  and  extent  of 
the  incision  should  vary  with  the  size  and  hardness  of  the  nucleus, 
and  the  dimensions  of  the  cornea.  If  the  nucleus  is  large  and  firm, 
and  the  diameter  of  the  cornea  small,  the  section  should  be  made 
slightly  more  in  the  sclerotic,  the  puncture  and  counter-puncture 
being  also  somewhat  lower,  for  we  shall  thus  gain  a  lare^er  section, 
and  the  delivery  of  the  lens  will  be  easy,  and  free  from  all  squeezing 
and  bruising  of  the  parts.  If  the  section  is  made  in  the  cornea, 
and  more  especially  if  a  portion  of  cornea  is  left  standing  at  the 
top,  the  exit  of  the  lens  is  often  difficult  and  labored,  and  accom- 
panied by  a  good  deal  of  bruising  of  the  parts  and  stripping  off  of 
the  surface  matter  of  the  lens,  which,  if  it  remains  behind,  may  set 
up  very  considerable  irritation.  Moreover,  the  upper  edge  of  the 
lens  may  be  caught  behind  the  portion  of  the  cornea  which  has 
been  left  standing,  and  be  firmly  wedged  in  between  it,  or  the  lens 
may  even  be  displaced  upwards  behind  the  sclerotic.  This  is  the 
more  apt  to  occur  if  the  first  pressure,  which  is  made  with  the 
curette  upon  the  lower  portion  of  the  cornea,  is  not  made  backwards 
and  upwards,  but  only  upwards,  for  then  the  lens  will  be  pushed 
directly  upwards,  and  may  become  lodged  behind  the  upper  portion 
of  the  cornea.  The  object  of  the  backward  pressure  upon  the  lower 
portion  of  the  lens  is  to  tilt  its  upper  edge  into  the  section,  for 
when  it  has  once  gained  this  position  the  escape  of  the  lens  is  easy 
enough,  provided  the  section  be  of  a  sufficient  size.  My  own  ex- 
perience, I  must  admit,  is  greatly  in  favor  of  the  sclerotic  section 
lying  in  the  sclero-corneal  junction,  or  very  slightly  beyond  it. 
lout  where  a  considerable  section  is  required,  I  prefer  to  obtain  this 
rather  by  making  the  puncture  and  counter-puncture  lower,  than 
by  making  the  incision  more  in  the  sclerotic,  for  in  the  latter  case 
there  is  always  a  greater  risk  of  loss  of  vitreous. 

The  after-treatment  of  this  operation  is  generally  extremely 
simple.  Liebreich's  bandage  should  be  applied  directly  after  the 
operation,  and  if  any  severe  pain  should  arise  in  the  course  of  the 
day,  cold  water  dressing  (frequently  changed)  should  be  applied, 
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cUii'i*  \K*\ujf  taken  that  it  is  not  persisted  in  too  long.  If  the  pain 
(liRTff  not  yield  to  this  treatment,  a  leech  or  two  should  be  apf4ied 
ti»  the  tenjifle.  On  the  second  day  atropine  dro|«  should  be  pp&- 
MTil#<*d.  The  jiatient  niav  generally  leave  his  bed  on  the  second  or 
third  day,  liUt  this  will  <leiiend  upon  individual  circumstances, and 
u|H»n  tl»e  fact  as  to  whether  he  can  have  proj^er  sufiervision.  With 
MMiie  patients  it  is  advisable  to  ]ierniit  their  leaving  the  bed  even 
thi.-«  dav  after  the  operation,  but  it  is  always  wiser  to  err  on  the 
Hide  ot  safety.  The  general  rules  laid  down  for  the  after-treatment 
of  lla|»-extraction  also  apiily  to  Von  Graefe's  oi)eration. 

I>r.  Taylor,  of  Nottingham,  has  operated  by  a  method  somewhat 
similar  to  that  ofVonQraefe  (but  quite  indei>endently  of  him)  since 
the  humiiier  of  1^65,  indee<l  lK)th  ap|»ear  to  have  begun  about  the 
same  time.'  He  has  more  lately,  however,  substituted  the  follow- 
ing oi»enition:'  The  eye  having  been  fixed  with  a  jiair  of  sharp 
fiwve|M  tit  tlie  up]ier  and  middle  third  of  the  margin  of  the  cornea, 
he  i*nterH  a  ]iointeil  knife  (a  line  in  width  and  bent  at  an  angle)  in 
the  helero-eorneal  junction,  1  or  2  lines  from  the  forcejis  at  the 
Hummit  of  the  cornea,  and  this,  being  jtassed  well  into  the  anterior 
eiiumher,  is  juisIkmI,  with  a  sawing  movement,  along  the  summit, 
ft»r  a  distanee  of  3  lines.  If  no  iridectomy  is  to  l>e  made,  the  cap- 
hule  is  now  to  In*  ojumuhI  with  the  uricker ;  otherwise  a  portion  of 
the  iris,  having  In^en  dniwn  out  of  tlie  wound,  is  to  be  excised,  and 
the  oapHule  then  laceratcil.  Finally  the  section  is  to  l>e  sufficiently 
enhirgtHl  with  a  narrow,  blunt-jx>inted  knife,  to  jx^rmit  of  the  ready 
exit  oi  the  lens  by  simple  pressure  on  the  lower  j>art  of  the  cornea. 

ll>r.  Taylor*  has  lately  nuHlilieil  the  alK>ve  metho^i,  by  ejtoising 
u  ^mall  jHM'tion  t>f  the  juTiphery  of  the  iris  instead  of  it*  whole 
hivadth,  the  }>upil1ary  margin  and  portion  of  iris  attached  to  it 
U^ing  let>  untouchiHl  and  free  in  the  anterior  chamK^r ;  the  Ions  is 
then  extrudiHl  thn>ugh  the  gap  in  the  onlinary  way,  gliding  Whind 
the  i»upil  s\>  that  therv  is  no  stretchinij  of  the  sphincter.  In  this 
way  I^r.  Taylor  bi*lieves  he  has  sivured  all  the  advantages  in  the 
way  of  safely  and  ct*rtainty  of  an  assiviate^l  iridectomy,  and  at  the 
^ame  time  attained  the  grand  desideratum,  a  wutral  and  moveable 
pupil. 

To  avoid  the  dis^ad vantages  in  Graefe's  operation  arising  out  of 
the  )>eripherar)>ositiou  of  the  wound,  and  the  disadvantage's  in  d^p 
extraction  arising  out  of  the  height  of  the  flap,  Pr.  Liebrvkh  w;fcs 
Ksl  to  devist^  a  new  metlKKi  of  extraction.*  lie  found  tha:  wiibv^ut 
aetual  tV>rnuition  of  a  flap  tliat  mechanism  cau  Ih?  bivu^Ii:  aLv>uu 
bv  means  of  which  the  advancing  e»|uat or  of  the  leiis  overwiiiet>  the 
oWtacW  s.^t'  the  iris  and  of  the  sphincter  pupillie  in  onier  no  et::er 
tlie  wound.  Avoiding  iridectomy  he  found  he  vvald  Jv>  wi:hoviC 
elevators  and  forcej'S,  ••and  thus  change  the  whole  oj-eniUou  itito  ;i 
less  violent  and  alm<.>st  (laiule^  one." 
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Fig.  111. 
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The  incision  is  situated  entirely  within  the  cornea,  with  the  ex- 
ception of  the  points  of  puncture  and  contra-puncture,  which  are 
placed  about  one  millimetre  beyond  it  in  tlie  sclerotic* — the  whole 
remaining  incision  passing  with  a  very  slight  curve  through  the 
cornea,  so  that  the  centre  of  it  is  about 
IJ — 2  millimetres  within  the  margin 
of  the  cornea  (Fig.  111).  All  thein- 
struments  required  are  two,  namely,  a 
very  small  Graefe's  knife,  and  a  cysto- 
tome  which  has  a  common  Daviel's 
spoon  at  the  other  end.  Supposing 
the  right  eye  is  to  be  operated  upon ; 
the  o[)erator,  standing  behind  the  pa- 
tient, takes  hold  of  the  upper  eyelid 
with  the  index  finger  of  his  left  hand, 
whilst  he  slightly  presses  the  middle 

finder  against  the  inner  canthus  of  the  eye.  The  knife,  heJd  in  the 
right  hand  with  its  back  horizontal  and  backwards,  the  plane  of 
the  blade  making  with  the  horizontal  meridian  of  the  eye  an  angle 
of  about  45°,  enters  the  sclerotic  at  the  point  indicated.  "  Without 
altering  the  direction^  the  knife  passes  through  the  anterior  chamber 
in  order  to  make  the  contra-puncture  on  the  opposite  side,  so  that 
the  point  of  the  knife  becomes  visible  in  the  sclerotic  about  one 
millimetre  (or  less)  distant  from  the  cornea.  The  knife  is  now 
pushed  forwards,  so  that  its  retraction  finishes  the  incision.  As 
soon  as  the  incision  is  made,  the  eyelid  is  to  be  dropped. 

"The  second  part  of  the  operation  consists  in  the  careful  opening 
of  the  capsule. 

"  In  the  third  part  Daviel's  spoon  is  slightly  pressed  against  the 
inferior  margin  of  the  cornea,  and  the  index  finger  of  the  left  hand, 
which  holds  the  upper  eyelid,  through  it  exerts  a  very  slight  pres- 
sure on  the  highest  point  of  the  cornea.  Thus  the  lens  is  made  to 
rotate  a  little,  its  lower  margin  presses  in  the  manner  already  de- 
scribed against  the  posterior  surface  of  the  iris,  pushes  the  iris 
forward,  passes  along  it  to  the  margin  of  the  pupil,  overcomes  the 
obstacle  and  places  itself  freely  in  the  wound,  wlrich  is  made  to 
gape  by  Daviel's  sj>oon  pressing  against  it.  A  slight  pressing 
movement  of  the  index  finger  of  the  left  hand,  by  means  of  which 
the  upper  eyelid  is  shifted  from  above  downwards  over  the  cornea, 
serves  to  exiKjl  the  lens.  Similar  movements  of  the  lids  are  em- 
ployed for  the  purpose  of  forcing  out  any  debris  of  the  cortical  sub- 
stance, after  pushing  them  from  behind  the  iris  towards  the  pupil, 
by  gently  rubbing  the  shut  eyelids.  Should  the  pupil  then  not 
appear  round,  but  its  margin  drawn  towards  the  wound,  it  regains 
its  normal  position  by  an  outward  shifting  of  the  lower  lid  ;  or,  if 
that  be  not  sufficient,  by  the  introduction  of  DavieFs  spoon.    Im- 

'  Of  course  only  as  regards  the  outside  of  the  wound  ;  at  regards  the  inside^  all 
the  wound,  even  the  puncture,  is  situated  in  the  cornea,  the  peripheral  part  of 
which  cannot  be  reached  by  a  knife  introduced  in  the  indicated  position  without 
previously  passing  through  a  small  portion  of  the  sclerotic. 
1^ 
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mediately  afterwanlB  I  pal  some  airopim  into  tbe  eje,  maA  dom  it 
by  my  compramve  btamgeJ* 

*Thm  openliim  it  well  adaptod,  Dr.  Licbmch  writ  for  the  dif* 
ferwt  eataiac^  with  the  exeepticm  of— ^L  Those  lami nailer  cmta- 
f»eta«  which  nml  onl  v  be  treated  by  irtdectoroy.  %  Catafacia 
which  in  earliest  cbilahood  bare  to  be  opera terl  ufoo  by  repeatad 
divi^oa.  3*  Peffectly  liquid  calaiacia  (diYtsioii  with  a  broad 
t).  4w  Partial  catarvrtii,  wtthoat  a  aoeleiifi,  already  abaothad 
a  great  extent,  and  therefore  chiefly  tianmatic  eatatacts,  for 

rhidi  abodiTiiion  goffices.**] 

I  will  now  briefly  meution  the  principal  ar^gnmeots  whieh  may 
tie  advanced  in  Eavor  of,  or  against^  the  differeot  ofieratiooft  for 
senile  cataract.  In  doing  thid,  I  slmll  confine  mj&elf  to  the  &i|i 
extraction,  the  eooop  ofieration,  and  Von  Graefe  a  new  modifi^ 
linear  extraction. 

There  cannot  be  any  doubt  that  the  common  flap  extiaction  k 
the  most  perfect  operation  of  all,  when  it  tarns  out  perfedljr  ftoo- 
eearftil.  It  ia  neany  free  fmm  pain;  it  does  not  in  toe  leaal  inter^ 
fmt  with  the  appearance  of  the  eye  ;  the  papil  remain?  central  and 
moveable;  the  ftight  \b  perfect^  and  h  not  at  all  deteriorated  and 
confuted  by  circlea  of  dimiaion  npon  the  retina,  which  are  alarays 
more  or  leae  preaent  when  an  iriaeetomy  has  been  performed.  It 
inuHt,  howeTer^  be  confe»Bed  that  these  great  adyantageis  are  ofleu 
njore  than  counter4;alauced  by  the  conBiderable  dangers  which 
lieset  the  oficration*  On  account  of  the  great  size  of  the  flap,  there 
ia  much  riHk  of  the  Tititlity  of  the  cornea  becoming  inijiatred,  and 
of  itn  undergoing  jiartial  or  even  diftuBe  Buppuratioti,  which  may 
be  accompanied  by  Buppurative  iritis  or  iridoK!horoiditi8.  Again, 
prolafitse  of  the  iria  is  a  not  unfrequent  complication,  proving  a 
source  not  only  of  great  annoyance  and  irritation,  but  even  of 
danger  to  the  eye.  The  after-treatment  al§o  demands  much  caro 
ami  attention^ — more,  indeed,  than  can  generally  be  bestowed  in  an 
h«>MrjitaK  c*«<i»ccially  in  a  general  one,  with  no  special  nnrses  or  oph- 
thafrnic  ward«.  Now,  in  the  ecoop  extraction,  these  two  priQci|«il 
dantrem — >*uppumtion  of  the  eomea  and  prolajee  of  the  iris — are 
f       *  *'t<^ly  eliminated.     Onaceount  of  the  [position  and  shape 

1  .  n,  ftUi»pumtion  of  the  cornea,  even  of  limited  extent,  is 

rare,  ami  a  prolaiJfte  of  the  iria  can  only  be  slight,  and  is  confined  to 
the  angles  of  trio  Bection.  Moreover,  chloroform  may  be  ad- 
ministered without  any  fear.  But  it  must  be  admitted  that  iritis, 
^  -nic  and  insidious  irido-choroiditis,  inflammation  of  the  intra- 
ikr  celU,  and  secondary  cataract  are  more  common  than  in 
I  ai.     Von  Graefe*ti  operation,  however,   offere  all  the 

»r  the  ecoop  extmction,  viz.,  the  adnnnistration  of  chlo- 
^tonii,  the  lineiir  ehajio  of  the  incision,  involving  but  a  small  por- 
^'•*'  of  the  cornea,  and  the  iridectomy,  and  yet  one  more  moRt 
riant  one^  the  |^iower  of  removing  the  lens  without  any  traction 
^n-itrtiment.     It  i^  in  my  opinion  to  be  preferred,  us  a  rule,  to  any 

lh**r  mode  of  extnietion,  n»ore  esi>ecially  in  hospital  practice,  as 
|t*  Tit  requireii  far  less  watching  and  attendance,  ana  the  after- 

t:^„-^:;t  ifi  extremely  simple.     The  confinement  to  the  bed  and 
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house  is  also  much  shorter  than  in  flap  extraction.  I  think  it  is 
especially  indicated  in  very  feeble,  decrepit,  nervous,  and  unman- 
ageable j^tients,  or  those  suffering  from  severe  cough,  or  bronchitis ; 
aSo  if  the  pupil  is  adherent,  or  small  and  rigid,  so  that  it  dilates 
but  imperfectly  under  the  influence  of  atropine,  or  if  the  cataract  is 
complicated  with  some  choroidal  or  retinal  lesion.  It  is  also  the 
safest  operation  for  diabetic  cataract,  for  in  the  flap  extraction 
(even  with  a  preliminary  iridectomy),  there  is  always  some  risk  of 
suppuration  of  the  cornea  in  these  patients,  as  they  are  generally  in 
a  very  feeble  state  of  health.  As  the  iris  is  exceptionally  impatient 
of  irritation  and  bruising  in  cases  of  diabetes,  it  may  be  advisable, 
in  order  to  secure  the  greatest  immunitv  from  this  danger,  to  make 
a  double  iridectomy,  viz.,  upwards  ana  downwards,  so  as  to  get  a 
broad  vertical  pupil,  the  two  opposite  portions  of  the  iris  being  thus 
completely  cut  oft*  from  each  other.  I  am  sometimes  asked  by  medi- 
cal practitioners  and  students  which  operation  I  consider  the  easiest 
and  safest  for  an  inexperienced  operator.  I  think  that,  all  things 
considered,  the  downward  flap  operation  is  the  easiest,  for  when  the 
section  has  been  successfully  completed,  the  .chief  danger  and  difli- 
culty  are  past;  whereas  in  the  modified  linear  extraction  the  iri- 
dectomy is  superadded.  I  should,  therefore,  recommend  that  when 
the  surgeon  has  o{)erated  several  times  by  the  lower  flap  extraction, 
and  has  acquired  some  experience  and  dexterity,  he  should  pass  on 
to  the  upper  flap  extraction,  and  Von  Graefe's  operation.  The  only 
two  points  in  the  latter  which  demand  practice,  care,  and  dexterity, 
are  the  incision  and  the  removal  of  the  lens.  If  the  section  is  too 
small,  the  delivery  of  the  lens  will  be  difficult  and  forced,  and  will 
necessitate  enlargement  of  the  incision,  considerable  pressure  upon 
the  eyeball,  or  the  introduction  of  some  form  of  traction  instrument. 
If,  on  the  other  hand,  it  is  too  large  and  lies  too  far  in  the  sclerotic, 
there  is  imminent  risk  of  losing  much  vitreous  humor,  perhaps  even 
before  the  removal  of  the  lens  is  attempted.  Considerable  nicety 
and  care  are  also  required  in  coaxing  out  the  lens  by  pressing  upon 
the  cornea  with  the  curette,  for  if  this  is  roughly  and  clumsifydone 
the  hyaloid  may  be  ruptured,  the  vitreous  escape,  and  the  lens  will 
probably  be  pushed  somewhat  aside,  and  a  scoop  will  have  to  be 
employed  for  its  removal. 

9— RECLINATION  OR  COUCHING. 

I  only  mention  this  operation  to  state  that,  in  my  opinion,  it  should 
be  completely  abandoned.  Although  it  may  appear  to  be  tempo- 
rarily successful,  it  has  been  found  that  ultimately  about  50  per  cent, 
of  the  eyes  have  been  lost  from  chronic  irido-choroiditis,  etc. 

10.— DIVISION  OR  SOLUTION  OF  CATARACT. 

This  operation  is  more  especially  indicated  in  the  cortical  cata- 
ract of  children  and  of  young  persons  up  to  the  age  of  twenty,  or 
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even  twenty-five;  also  in  those  forms  of  lamellar  cataract  in  wliicli 
llie  oparitj  IB  too  extensive  to  allow  of  nuu'lj  benefit  being  derived 
from  an  nrtificial  pn]iib  After  the  age  of  thirtj-tive  or  iorty,  the 
lens  38  gt'nei'allj  too  liard  to  undergo  anything  but  very  slow  al*- 
fiorption.even  after  frequent  repetitions  of  the  oj»eration;  the  iris  is 
nlso  more  impatient  of  irritation  and  presi^iire,  so  that  the  danger 
of  setting  up  iritis  h  mucli  increased;  and  there  are  other  of)era- 
tiouB  whieh  are  muoh  to  he  preferred  for  cataracts  occurring  at  thia 
time  of  life.  In  infants  and  young  children,  an  ojieration  for  cata- 
ract should  not  be  unnecessarily  postponed,  as  the  presence  of  the 
cataract  is  very  apt  in  infancy  to  give  rise  to  nystagmus,  and  to 
tlmt  torui  of  amblyopia  whicli  is  dependent  u\Hn\  non-use  of  the 
eyes,  and  which  is  j^imilar  in  ehameter  to  tliat  so  often  met  with  in 
straliistnns. 

The  oVjjcet  of  the  oiH?mtion  of  division  is  to  lacerate  the  anterior 
Ciipsule  wittj  a  fine  needle,  so  as  slightly  to  break  up  the  surface  of 
the  h'hs  and  to  jH:»rmit  the  aqueous  humor  toeome  into  contact  with 
the  lerjs  substance,  wbicli,  imbibing  the  fluid,  softens,  and  becomes 
2;radually  al>sorlKHl.     The  time  I'equired  for  the  absorption  varies 

*^^'itb  the  age  of  the  patient  and  the  consistence  of  the  cataract.  In 
infants  and  young  children,  the  lens  is  often  absorbed  in  from  six 
to  ten  weeks,  and  one  oi»emtion  may  suffice  for  this  purpose.  But 
in  ndult43  it  mny  have  to  l)e  repeated  several  times,  and  in  them 
jreat  cure  should  be  l«ken  not  to  divide  the  cajisulc  and  the  lens 

'too  freely  at  one  sitting,  for  this  will  caut^e  great  swelVnig  of  the 
lens  subi^tance,  or  the  exit  of  considerable  Hakea  into  the  anterior 
ehamljer,  and  either  of  these  causes  may  get  up  severe  iritis  or  irido- 
cyclitis.    The  same  caution  is  necessary  in  cases  of  lamellar  cata- 

|I-«ct^  because  in  these,  a  large  porfuMi  of  the  lens  is  transparent  and 
5f  normal  consistence,  and  will  therefore  imbil^e  much  aqueous 
humor  an<l  swell  up  very  Ci^nsidembly. 

[Tliere  are  two  oi>emtiotJ8  for  division  of  cataract,  viz, ;  Pivieion 
thmugh  the  cornea,  or  the  anterior  o|Mt?nition  for  absorption ;  and 
<!■   -       1  tlirough  the  sclerotic^  or  the  j»osterior  operation  for  ab- 

J  ;h  the  Contfd,] — Prior  to  the  operation,  the  pupil 

«hoii  y  diluted  with  atropine.     The  patient,  more  e8f»e^ 

^ially  if  a  child,  should  be  placeil  under  the  influence  of  chlorofonn. 
f..r,..,»^  should  bi*  tinuly  rolled  in  h  blanket  or  sheet  so  that  their 
1  nl»  may  be  controlleil.     The  eyelids  arts  to  be  kept  attart 

N  '  uhun^  and  the  eye  hxed  with  a  jniir  of  fort*eps. 

-  then  to  l>e  piis^^cd  somewhat  obliquely  t hmugh 
:  r  una  i«»wcr  quadnint  of  the  ci^rnea,  at  a  i>oint  lying  well 

V, the  dilated  pupil,  so  that  tl»e  iris  may  not  l>e  louched  by 

the  stem  of  the  neoiile  during  the  brt*aking  tip  of  the  lens.    The 
'      t  the  et>meal  wound  must  not  be  too  slai  *^  iherwise  its 

will  tit>  too  long,  and   the  tissue  of  *t\   will  be 

,'  the  work^  .-  iil*x]  his 

lie  cornea;  i  -    it  bet-  ^lit, 

herWi.se  ii  ua  humor  might  easily  oscajie,    ThefiiMAnd 
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number  of  the  incisions  in  the  capsule  must  vary  with  the  amount 
of  effect  that  we  desire.  If  the  latter  is  to  be  but  very  slight,  a 
single  small  horizontal  or  vertical  tear  may  suffice,  or  a  crucial  in- 
cision of  limited  extent  may  be  made.  But  if  we  desire  a  more 
considerable  effect,  more  especially  in  the  cortical  cataract  of  chil- 
dren, the  incisions  must  be  more  extensive,  or  the  superficial  por- 
tion of  the  lens  is  to  be  gently  broken  up  or  comminuted  by  a 
series  of  short  superficial  incisions,  which  converge  towards  the 
centre  of  the  cataract.  In  infants  and  young  children  the  needle 
may  be  far  more  freely  used  than  in  adults,  or  in  cases  of  lamellar 
or  partial  cataract.  In  such,  it  is  always  safer  to  repeat  the  ope- 
ration, even  several  times,  than  to  do  too  much  at  one  sitting.  It 
may  be  repeated  at  intervals  of  three  or  four  weeks,  if  it  is  found 
that  the  absorption  has  become  arrested  or  progresses  but  very 
slowly;  but  all  irritability  and  redness  of  the  eye  should  have  dis- 
appeared before  the  needle  is  again  introduced.  If  the  opening  in 
the  capule  is  too  large,  or  the  cataract  broken  up  too  freely,  the 
lens  will  imbibe  much  aqueous  humor,  and,  swelling  up  very  con- 
siderably, will  press  upon  the  iris  and  ciliary  body,  and  may  thus 
set  up  severe  iritis  or  irido-cyclitis ;  or  if  the  incisions 
in  the  capsule  are  too  extensive,  fragments  of  lens  sub-  Fig.  113. 
stance  may  fall  into  the  anterior  chamber,  and  there  set  0 

up  great  irritation. 

The  needle  used  for  this  operation  should  be" very  small ; 
its  cutting,  spear-shaj^ed  point  should  only  extend  to 
about  T*jth  or  5*  th  of  an  inch  from  the  end,  and  the 
stem  should  be  cylindrical,  so  that  the  aqueous  humor 
may  be  retained  throughout  the  operation.  I  always  use 
Bowman's  fine  stop  needle  (Fig.  112),  which  fulfils  all 
these  indications. 

[Division  through  the  Sclerotic. — The  pupil  should  be 
widely  dilated  with  atropia,  and  the  patient  pre(>ared  for  the  ope- 
ration precisely  as  for  the  anterior  puncturation.  The  knife-needle 
(Fig.  113),  with  its  cutting  edge  looking  upwards,  is  then  passed 
through  the  sclerotic  at  a  point  on  its  transverse  diameter  a  line 
and  a  naif  or  two  lines  from  the  temporal  margin  of  the  cornea,  and 
perpendicularly  to  the  surface  of  the  eyeball.  "  The  puncturation 
should  be  made  quickly ,  and  the  needle  introduced  only  a  short  dis- 
tance. This  accomplished,  the  surgeon  should  steady  the  eye  with 
the  needle,  and  wait  an  instant  until  the  patient  has  recovered  from 
the  shock.  The  direction  of  the  needle  should  then  be  changed,  so 
that  its  point  may  be  advanced  between  the  iris  and  the  lens,  then 
the  instrument  should  be  steadily  pushed  on  until  its  point  reaches 
the  opposite  pupillary  margin  of  the  iris.  In  executing  this  step, 
care  must  be  taken  neither  to  wound  the  ciliary  body  or  iris,  nor 
to  spit  the  lens  on  the  needle.  If  the  former  accident  hapj.)en8, 
injurious  inflammation  may  result;  if  the  latter,  especially  if  the 
lens  be  hard,  it  will  probably  be  dislocated,  and  in  this  case  it 
should  be  at  once  extracted.  When  the  needle  is  pushed  into  the 
lens  without  dislocating  it,  the  instrument  should  be  carefully  with- 
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ilitiwn  iinfil  {U  imni  in  fn^^  and  tlicn  punhcd  on  again  in  the  piopar 

^'TlilH  tft^p  Wmy;  aecouipliMhcdf  the  needle  should  be  rotated  one- 
Hanrii^v  round  Uh  uxIh,  m  hh  to  preHent  itA  cutting  edge  towards  and 
t*\tii*i \y  ovi'i'  t\n*.  diiinieter  of  the  lens.  This  last  movement  is  higbljr 
iiiihortiinf,  lui  tliu  lam  will  thus  offer  the  firmest  resistance,  and 
will  not  tih  ovi^riiiul  hectiHJocated  in  I>eingcut ;  a  free  incision  should 
tlu«u  hif  iimdn  hy  withdrawing  tlie  needle  a  short  distance,  pressing 
Urmlv  iN  i'dgii  ligiiinnt  tlie  ciitaract.  If  the  lens  be  hard,  several 
inuiMMMiM  Mlionhl  1)0  nimle  in  tlie  anterior  capsule,  and  then  this 
niunihninu  fnu^ly  liioeriitiul  eroHHwisc  with  the  {)oint  of  the  instru- 
hwut ;  (liin  acronipliMluHl,  the  instruinont  should  be  withdrawn. 
Tho  lotm  uxpoHtMJ  to  the  hcjuoouh  humor  will  become  softened, 
partly  ulmorhed,  and  at  a  subseouent  period  the 
om^ration  may  ho  R^{>eated,  and  the  lens  corn- 
plot  oly  hrokon  up.'** 

The  in«truniont  recommended  for  this  ope- 
ration in  the  kniftvnoodlo,  devised  by  Dr.  Isaac 
llayK,^  of  riiiladolphia.  The  common  straight 
noodlo  doo8  not  cut  woU  lH\vond  a  short  distance 
(wMw  tho  )H)int,  unless  it  bo  made  so  thin  as  to 
ondangor  its  bixMiking;  and  with  a  curved  needle 
it  lA  im^H^hlo  to  divide  up  the  lens.  Bv  means, 
howoYor,  of  the  knife-neoille  the  division  of  a 
K^UA  of  even  iHmt^idonU^lo  haniness  can  be  satis- 
ftti^torily  aiHHnu^^i^duHl. 

The  aotua)  sire  of  tho  knifo-nooille  is  repr^ 
^kMUiHl  in  the  aiHvmjvanving  out  iFifir.  113L 
**"rhis  iusitrumont^  tWm  iVo  jh^^*^^  ^'^  ^^^  t****^ 
m^r  tho  handle  ^J  to  r.  Fig.  114'u  is  six>tenths 
of  an  inoh,  its  ouninjr  t\lire  .^;  tO'.'i  is  nearly 
fouMonthsof  an  inoh,  Tho  l>Aok  is  stniighi  To 
ut*«ir  tho  jxMUU  whoiv  it  is  irunoAto^i,  so" as  to 
make  tho  jx^ii*:  sirvnigor,  hur  a:  :l:t^  saune  ticie 
loaviug  it  vorv  av*u:o;  ai:xi  the  t\ii?e  ot  :L:> 
uuuo^itoki  jv^riioa  of  tiio  :\*ok  :s  ni^d^  :c*  oc*. 
Tho  rv-iuaiiidor  of  tho  l^ck  :s  s::-;  >  rrcnsi^ 
otll  Tho  outtlug  ovlpf  :s  s:r:i:ici:.  iivi  :s  rLAi* 
tv^  out  Up  tv"^  tho  JAT^  wfcorv  :iio  :r.>.:r'i.:--j«£c*  b*j- 
o\*u:o«>   rv^uiivK  a     Tfcrs  i«;rt:ot:    r^«:,i*:v^   :o  i« 


*  •  :t:dLiv^d^»i  vtiew  oc  ^c^  •-.•scr'i-j.nic::    y::£.  ll-t  "i** 

r\'t*rv?*ea:v'Jv  -ce  r^.^ti^c-^^viL  r.ar*:  b^firi^  r^irh^^r  '  v  <l*ivA*:c,  .i-ni    -.am 
huAtiviV  Si3oi;\i   1?^  0vCa^.*OiiI^  winh  ri^^'Uk.  s;*i«:rK  i;:»i    .r    ~j»:    si.ii»i 
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The  after-treatment  is  generally  very  simple.  The  pupil  should 
be  kept  widely  dilated  with  atropine,  so  that  the  iris  cannot  be 
pressed  upon  by  the  swollen  lens  or  any  flakes  that  may  have  fallen 
into  the  anterior  chamber.  A  bandage  should  be  worn  for  the  first 
twenty-four  hours,  and  the  patient  should  be  kept  in  a  somewhat 
darkened  room  for  the  first  day  or  two,  especially  if  there  is  much 
reaction.  Generally,  however,  this  is  but  slight,  the  eye  only 
looking  flushed,  and  watering  somewhat  on  exposure  to  bright 
light.  My  friend,  Mr.  Lawson,  has  even  successfully  operated  by 
this  method  upon  some  cases  of  monocular  cortical  cataract  in 
adults  (between  the  ages  of  twenty  and  thirty),  and  treated  them 
throughout  as  out-patients.  These  were,  however,  exceptional 
cases,  in  which  it  was  absolutely  necessary  that  the  patients  should 
follow  their  employment.  In  order  to  expedite  the  cure,  which  is 
often  of  consequence  in  patients  from  the  country,  it  is  a  very  good 
plan,  after  the  lens  matter  has  become  softened  by  the  admission 
of  the  aqueous,  to  remove  the  whole  cataract  by  a  broad  linear  in- 
cision. In  children  this  may  generally  be  done  within  a  week 
after  the  division,  and  thus  the  sight  may  be  restored  in  a  few  days, 
whereas,  otherwise,  many  weeks  or  even  months  would  have  elapsed 
before  the  cataract  would  have  been  entirely  absorbed.  The  same 
proceeding  msiy  be  employed  in  cases  of  partial  cataract,  the  trans- 
parent portion  of  the  lens  being  made  opaque,  and  softened  by  the 
introduction  of  the  needle.  This  mode  of  operation  has  been  very 
successfully  pnictised  and  much  advocated  by  Mr.  Bowman,  who 
also  often  advantageously  employs  the  suction  syringe  for  the  re- 
moval of  the  softened  lens  after  it  has  been  previously  broken  up 
by  the  needle. 

If  symptoms  of  irritation  and  inflammation  should  set  in  after 
the  operation  of  division,  and  they  do  not  readily  yield  to  antiphlo- 
gistics,  but  increase  in  severity,  and  more  esj^ecially  if  the  tension 
of  the  eyeball  is  augmented,  the  cataract  should  be  at  once  removed 
through  a  good-sized  linear  incision,  made  near  the  periphery  of 
the  cornea  with  an  iridectomy  knife.  This  is  also  to  be  done  if  the 
capsule  has  been  too  freely  divided,  and  the  nucleus  or  considerable 
portions  of  lens  substance  have  fallen  into  the  anterior  chamber, 
and  are  setting  up  much  irritation.  If  the  lens  is  so  firm  that  it 
cannot  all  be  readily  removed  through  the  linear  section,  it  will  be 
wiser  to  combine  an  iridectomy  with  it,  than  to  endeavor  to  remove 
the  portions  of  lens  by  rei)eated  introductions  of  the  curette  into 
the  anterior  chamber.  An  iridectomy  is  also  indicated  if  an  in- 
crease of  tension  has  existed  for  some  little  time,  and  if  the  per- 
ception of  light  and  the  extent  of  the  field  of  vision  are  markedly 
deteriorated. 

Two  special  forms  of  inflammation  may  follow  the  operation, 
and  endanger  the  safety  of  the  eye.  In  the  one,  the  inflammation 
is  chiefly  plastic  or  purulent  in  character.  The  iritis  or  irido 
cyclitis  is  accompanied  by  plastic  exudations  behind  the  iris,  and 
into  the  vitreous  humor,  leading  eventually  in  all  probability  to 
chronic  irido-choroiditis  and  atrophy  of  the  globe.     In  the  other 
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form  J  tho  iitHfinnnnfion  in  of  a  BfTou^  nature,  gi^in?  rise  to  an 
InonmuHl  m*crctton  of  the  vitreous  lii]nior\  and  an  augmentation  of 
tlie  ir»tra*o(Milrir  tfiiKion— in  a  word^  to  a  glaucomatous  condition 
of  lh(«  4»y<'linll,  whirh  may  cnuHe  irretrievable  defltruction  of  the 
Hi^'ht  if  tiiiit'ly  r<!lii*f  ht!  not  aHonlcd. 

An  thi'Hf*  inilunintatory  roijjplicutions  are  most  apt  to  occur  in 
rid  111  tH  uIjovu  tljc  aj^e  of  fifteen  or  twenty,  more  esjiccially  if  the 
cutnniet  iM  only  {mrtial  or  of  a  lamullar  nature,  Von  Graefe  advises 
tlnit  in  MUfh  cuHeM,  or  if  any  pofitonor  syueehipe  exist,  an  ufiward 
Jri<k»(»toiny  hIiouM  ho  Uiwdi'  a  few  weeks  before  the  operation  of 
pdivUiotL  l\v  no  dciint;-,  ]ilcnry  of  room  will  be  atforded  for  the 
nwrlliti)^  np  of  tbi'  \v\\i<^  and  if  fniixnionts  have  fallen  into  the 
,  lUiti^iHtr  rlunnlMi',  tbty  will  produce  lar  Ions  irritiition* 


1K-.0!*KUATI0XS  FOR  LAMELLAR  OR  ZONULAR 
CATARACT. 


When  do^oribiTi^  the  nature  of  lamellar  cataract,  I  mentioned 
tbnt  in  ihoHo  cmm  m  wbieb  a  sutHciently  hnxul  margin  of  trana- 
paixMit  len*i  BuhHtance  exists,  threat  impmvement  of  vision  may 
ot>on  he  attained  by  dilating  tlie  pupil  b^^  atropine.  A  glance  at 
the  uccom|»anyinp  ti^ureft  w^iU  explain  this.  In  Fig.  115,  a  repre- 
»vnt«  the  undttated  pupil  occupied  by  the  ojiacity  6,  which  extends 


rig.  H^ 


Fi^  lie. 


WuMth  the  im  us  fiir  lu^  tl>e  dolUnl  line  r«  where  the  tnm^it^t 

'  oncwL     Aa  ibc  btter  i*  completely  covered  by  tlie 

Heht  own  only  puss  thntugh  the  c^^ntml  o^qoe 

Hti68»  ot  Tisiocu    Bat  when  llie  pupil 

infipariiit  mnnnn  of  tbe  leon  d  U  un- 

my^  can  now  pAsa  :  it  to  the  rerifau    This 

Enctical  imnonmiice^  iv'4  li  iumialiift  n»witli  aTcsy 

om  na  to  tW  tjtAtniiiil  of  wadk  taam  of  kfadtir 

m  prcKvniiiif  t<niiiiB<ft  ^ety  ■ 
^  ^'^r  tbe  ttmovml  €f  lli#  Im;  for  tbe  piticfii  i 

xXNiUDodatioft^  msid  is  fmoi  frdm  tb#  wBoeaAtj  of 

^men  mfmmiXr  is  yiMdiM  MfivldMh.    Tlit  aitHfaMl^ 

I<.  117) «  iiHiiJfc  tWt«Sphwyf  ifcekafc^,3 
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and  may  therefore  give  rise  to  a  certain  indistinctness  of  vision. 
on  account  of  the  rays  being  irrei^ularly  refracted  by  the  edge  of 
the  cornea  and  lens,  circles  of  di^usion  on  the  retina  being  thus 
produced.  In  order  to  diminish  this  defect,  the 
iridectomy  should  be  but  small.  In  most  cases  I 
think  Mr.  Critchett's  operation  of  iridodesis  is  to 
be  preferred.  A  considerable  portion  of  iris  should 
be  drawn  out,  in  order  that  the  entire  pupil  may 
be  drawn  near  the  margin  of  the  cornea,  for  the 
iris  will  thus  cover  a  large  extent  of  the  opaque 
portion  of  the  lens.  There  will  thus  result  a 
pupil  like  that  in  Fig.  118,  having  its  apex,  and  Fig.  118. 

not  its  base,  opposite  the  clear  portion  of  the  lens. 
Mr.  Critchett  has  also  in  some  cases  obtained 
great  improvement  of  sight  by  making  a  second 
iridodesis  close  to  the  other,  thus  gaining  a  some- 
what broader  pupil,  and  admitting  morelight. 

If  the  transparent  margin  in  lamellar  cataract 
is  not  sufficiently  broad  or  clear  to  admit  of  much  improvement  of 
vision  by  an  artificial  pupil,  the  leiis  itself  must  be  operated  uix>n, 
either  by  division  with  or  without  iridectomy,  or  by  Von  Graefe's 
operation. 

In  persons  under  25, 1  think  it  best  slightly  to  divide  the  lens 
with  a  needle,  and  to  repeat  this  several  times,  and  then,  when  the 
whole  lens  has  become  opaque  and  softened,  to  remove  it  through 
a  large  linear  incision,  or  with  the  suction  curette.  It  is  never 
wise  to  operate  upon  both  eyes  at  the  same  time,  for  in  some  cases 
eyes  affected  with  lamellar  cataract  are  extremely  irritable,  and 
considerable  irido-choroiditis,  with  or  without  sloughing  of  the 
cornea,  may  supervene  and  destroy  the  eye.  If  this  has  occurred 
in  the  one  eye,  we  should  be  greatly  upon  our  guard  in  operating 
upon  the  second  at  a  subsequent  period,  or  devise  some  other  mode 
of  operating.  In  persons  above  the  age  of  25, 1  have  succeeded 
very  well  in  removing  the  lens  by  Von  Graefe's  operation. 


12.— OPERATIONS  FOR  TRAUMATIC  CATARACT. 

If  the  wound  in  the  lens  is  of  but  slight  extent,  and  the  patient 
young,  the  cataract  may  be  left  to  absorption  if  no  svmptoms  of  in- 
flammation set  in.  The  pupil  should  be  kept  widely  dilated  with 
atropine,  and  the  condition  of  the  eye  carefully  watched.  If  in- 
flammatory symptoms  supervene,  it  may  be  necessary  to  remove 
the  lens  by  linear  extraction,  more  especially  if  it  swells  up  con- 
sidembly,  or  large  portions  have  fallen  into  the  anterior  chamber 
and  are  setting  up  irritation.  This  oi>eration  should  also  be  at 
once  i^erformed  if  the  wound  in  the  lens  has  been  considerable,  so 
that  the  latter,  imbibing  much  aqueous  humor,  becomes  rapidly 
swollen  and  presses  upon  the  iris  and  ciliary  body.  The  simple 
linear  extraction  will  generally  suffice  if  the  lens  is  so  softened  that 
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it  will  readily  efM!a|>e  through  the  iiiciBion.  But  if  the  nnclensor 
ihi*  ^ri'ater  iKirtioii  of  the  lens  is  still  firm,  it  ntay  be  more  advisable 
to  ijjsike  a  lar^e  iri<lectoiii\%  in  order  to  afford  more  room  for  the 
hwi'lliijg  of  the  leiiH,  and  then  to  leave  the  latter  to  undergo  ab- 
H^irption,  which  will  now  lje  attende<l  hy  far  less  risk.  In  those 
eanes  in  which  great  swelling  of  the  lens  is  accomnanied  by  severe 
inflammation,  it  will  l>e  Ixtst  to  make  a  large  iridectomy,  and  re- 
inovtj  the  cataract,  either  with  or  without  the  aid  of  the  scoop.  If 
there  is  much  soft  matter,  this  may  Ix;  removed  with  the  suction 
Hyriiig(%  although  I  am  nitlier  afraid  of  its  use  in  such  cases,  espe- 
I'laliy  if  there  is  any  iritis  or  irido-choroiditis,  as  it  may  easily  pro- 
duce hyiienemia  cjc  varuoof  the  inner  tunics  of  the  eyeball.  If  a 
foreign  body — r.  7.,  a  chip  of  steel,  glass,  or  gun-cap — is  lodged  in 
the  UMiK,  it  is  wiser  to  endeavor  to  remove  it,  together  with  the 
leuH.  Tliirt  should  he  done  hy  introducing  a  scoop  well  behind  the 
foreign  body  and  lifting  it  out;  for  if  we  {lermit  the  lens  to  un- 
deru;o  absorption,  the  foreign  boily  will  at  last  become  disengaged 
antlfull  down  into  the  interior  or  iiosterior  chamber,  and  pn>bably 
set  up  seveiv  and  even  i»erhap8  uestructive  inflammation.  The 
situation  of  a  hit  of  metal  in  the  lens  may  often  be  recognized  by 
the  aid  of  the  oblique  illumination,  when  we  may  observe  a  little 
hn»wn  si»ot  in  the  lens,  or  a  little  dark  lino  showing  the  track  of 
the  toreign  InMly. 

If  the  foreiirn  l)ody  has  faased  through  the  Ions  and  is  lodged  in 
the  vitivourt  humor,  ivtina,  or  choroid,  groat  attention  must  be 
jmid  to  the  ci>ndition  of  the  eye,  as  severe  and  destructive  inflam- 
mation is  hut  ttx)  likelv  to  ensue.  The  degree  of  sight,  the  state 
(»f  the  field  of  vision,  and  the  tension  of  the  eyoball, should  beesj>e- 
eially  watched.  If  in  such  a  Oiu*e  the  lens  swells  up  very  con- 
sidenihly,  it  may  \h>  wise  to  jKM'form  linear  or  scoi^p  extraction 
comhiuiHl  with  a  largo  iridivtoun\  in  the  hope  that  the  absence  of 
the  lens  may  diminish  the  inflammation^  although  it  must  be  re- 
memU»nHl  tlnit  the  chief  exciting  cause — the  foreign  IhhIv — still 
i\'mains  behind,  and  may  at  any  time,  even  after  the  laj^so  of  years, 
again  sot  up  inflammation.  In  all  such  cases  of  injurw  the  Ci>n- 
dition  of  the  other  eye  must  also  Ih*  anxiously  watohovl.  At  the 
t^rlii^st  symptoms  of  symj^thotio  inflanunation.  or  even  of  well- 
markiHl  and  roeurrvMit  symjvithetio  irritation,  tlie  woundc-^l  eye 
should  W  at  oni*e  romoveiU  for  only  thus  can  we  insure  the  safety 
of  iho  other.  If  the  injury  is  so  severe  that  the  sight  is  grt»arh\ 
and  prvUmbly  |^^rmanenth\im|>ainsU  the  imnu\llate  removal  of  the 
eye  may  be  indii*nte\l«  even  although  the  other  eye  vlx^  Uv>r  sym- 
jvithize.  This  is  esjHviallv  the  eiv<e  amongst  the  lalvring  oliisc?es* 
wlio  cannot  Iv  under  our  immeiliate  su|»orvisio:i,  or  oann^:  utford 
the  lime  to  undorgv*  a  lengtheueil  course  of  rreatiiieiit  wirhoAt  the 
Ik'JV  of  r\*gaining  any  useful  degree  of  vision.  The  Siiiu-:  v^^ur?e 
liiay  l»e  advisable  amongst  the  higher  classes,  if  fD.>Trioire-.r:.sra!K>es 
— such  as  otfieers  l>eing  orvler^\l  abrv^ad,  necessity  for  a  I'>ii  ■:  v  ^y.i^\ 
0tc. — they  cannot  W  under  cotistaut  supervision,  s*.^  tha:  the  ^ii.*.:csc 
"vmptomsof  symjuithetic  inflammation  may  be  decectevl. 
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13.— REMOVAL  OF  SOFT  CATARACT  BY  A  SUCTION 
INSTRUMENT. 

In  the  extraction  of  soft  cataract  through  a  simple  linear  incision, 
some  difficulty  is  occasionally  experienced  in  removing  the  iirmer 
portions  without  exerting  a  certain  amount  of  pressure  upon  the 
globe,  or  introducing  the  curette  into  the  anterior  chamber.  This 
difficulty  has  led  Mr.  Pridgin  Teale*  to  the  ingenious  employment 
of  a  suction  curette  for  the  more  easy  and  complete  extraction  of 
soft  cataract. 

The  instrument  now  used  by  Mr.  Teale  is  almost  identical  with 
the  one  described  in  his  original  paper.  It  is  represented  in  Fig. 
119,  and  consists  of  3  parts:  (a)  a  stem,  formed  of  a  glass  tube,  with 


(6)  a  tubular  curette  at  one  end,  and  (c)  an  India-rubber  tube  with 
a  mouth-piece  at  the  other  end.  (a)  The  hollow  glass  stem  (B)  is 
5  inches  in  length,  and  allows  the  operator  to  watch  the  progress 
of  the  suction  as  the  material  is  drawn  into  the  transparent  tube. 
(6)  The  India-rubber  tube  (6^  is  about  12  inches  in  length,  and  fur- 
nished with  a  mouth-piece  which  enables  the  operator  to  apply  the 
suction  either  with  considerable  force  or  the  most  exquisite  gentle- 
ness, using  his  tongue  as  a  piston,  under  the  most  perfect  control. 
(<?)  The  curette  (A)  is  about  f  of  an  inch  in  length  and  of  the  same 
size  as  an  ordinary  curette ;  it  is  slightly  convex  on  its  upper  sur- 
face and  not  flat,  and  its  whole  calibre  does  not  require  a  larger 
opening  in  the  cornea  than  the  common  curette.  The  j>oint  should 
be  as  round  and  blunt  as  possible,  and  the  opening  on  the  upper 
surface  should  be  equal  in  size  to  the  section  of  the  tube,  and  as 
near  to  the  extremity  as  the  required  bluntness  will  permit.  Mr. 
Teale  performs  the  operation  in  the  following  manner:  The  pupil 
having  been  well  dilated  by  atropine,  a  puncture  is  to  be  maae  in 
the  cornea  with  a  broad  needle  at  a  point  opposite  the  margin  of 
the  fully  dilated  pupil,  and,  passing  obliquely  through  the  substance 
of  the  cornea,  the  instrument  should  enter  the  anterior  chamber  at 
a  ix)int  opposite  the  margin  of  the  pupil  when  of  medium  size. 
Such  a  valvular  opening  will  prevent  any  scar  in  front  of  the  pupil, 
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Eerformed*  I  am  not  aware  that  this  treatment  haB  been  adopted 
y  any  other  surgeon  on  a  sufficiently  large  scale  to  warrant  any 
exact  eoncluftion  as  to  its  efficacy.  It  would  be,  I  thinks  very 
difficult  to  find  patients  who  would  submit  to  such  a  very  pro- 
tracted course  of  treatment  and  such  uumerous  operations* 


15.— OPERATIONS  FOR  CAPSULAR  AXD  SECONDARY 

CATARACT. 

I  have*  already  stated  that  capsular  cataract  often  occurs  in 
retro^roftsive  leutieuhir  catnract,  and  that  in  such  cases  it  may  be 
advisable  to  remove  the  lens  in  its  capsnle.  If,  in  an  operation  for 
senile  cataract,  the  capsule  is  found  so  tough  and  thickened  that  it 
resists  the  pricker,  it  sliould  be  torn  across  with  a  sharp  hook,  and 
then,  after  the  extraction  of  the  lens,  the  capsule  should  be  re- 
moved by  the  hook  or  a  pair  of  forceps.  In  such  cases,  the  con- 
nection between  the  posterior  capsule  and  the  liyaloid  is  not 
unfrequently  loosened,  and  the  lens  may  often  be  readily  extracted 
in  its  capsule  by  the  hook.  Some  ofjemtoi^s,  in  making  the  section, 
divide  the  tough  capsule  across  with  the  point  of  the  knife. 

Secondary  cataracts  vary  much  in  thickness  and  opacity.     They 
may  be  produced  In*  portions  of  lens  suUstauce  renmining  behind 
and  becoming  entangled  in  the  capsule,  by  the  dejiosition  of  lyraph  i 
upon  the  hitter,  or  by  the  proliferation  of  the  intra-capsular  cells.    i 

Again,  if  the  more  fluid  constituents  of  a  cataract  become 
absorbed  and  t!ie  cortical  substance  undergoes  chalky  or  fatty 
degeneration,  the  lens  gradually  dwindles  down,  and  assumes  the 
appearance  of  a  Hattenetl,  shrivelled  disk. 

Mr.  Bowman^  has  also  called  s|>ecial  attention  to  another  form 
of  secondary  cataract,  in  which  the  capsule,  though  quite  trans- 
parent, is  crumpled  or  wrinkled,  and  thus  produces  much  confusion 
of  vision  by  irregularly  refracting  the  mys  of  light.  This  condition 
of  the  capsule  may  easily  escaiie  detection,  even  although  the  eye 
be  examined  with  the  oblique  illnminatioti,  and  is  not  f»erhap8 
noticed  until  the  ophthalmoseope  is  emido^ed,  when  the  observer 
finds  that  he  cannot  obtain  a  clear  and  distinct  view  of  the  optic 
disk,  but  that  it  looks  somewhat  distorted.  On  then  getting  the 
capsule  itself  into  focus,  the  wrinkles  may  he  readily  observed. 

No  operation  for  secondary  cataract  sliould  he  performed  until 
the  eye  has  quite  recovered  from  the  cataract  oj>eration,  and  19 
entirely  free  from  all  irritation,  Oenerally  three  to  four  months 
should  be  allowed  to  elapse  between  the  two  operations.  Nor 
should  it  be  done  if  the  area  of  the  pupil  is  not  of  a  good  size.  If 
it  has  become  contracted,  or  is  partiidly  occupied  by  lymph,  or  if 
there  are  extensive  posterior  synechia*,  a  prcliminary^iridectomy 
should  be  made,  and  then,  when  the  eye  has  become  quiescent,  the^ 
operation  upon  the  capsule  may  be  performed. 
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Formerly,  the  favorite  mode  of  operating  was  by  the  removal  of 
the  obstructing  membrane.  But  this  is  falRng  more  and  more  into 
disuse,  as  it  often  proves  a  very  dangerous  operation,  and  is  far  less 
safe  than  opening  up  the  membrane  by  the  needle,  which  is  attended 
by  much  less  risk  of  setting  ,up  inflammation.  Moreover,  it  is  a 
well-established  fact  that  a  small  clear  aperture  in  the  opaque 
membrane  will  afford  most  excellent  sight. 

For  the  needle  Operation  chloroform  is  hardly  necessary,  unless 
the  patient  proves  very  unmanageable.  The  eyelids  should  be 
kept  apart  with  the  stop-speculum,  and  the  eye  may  be  steadied 
with  the  forceps.  Bowman's  fine  stop-needle  should  tnen  be  passed 
through  the  cornea  at  a  short  distance  from  the  margin,  and  the 
operator  should  endeavor  to  tear  a  hole  in  the  centre  of  the  opaque 
membrane.  The  portion  which  is  thinnest,  least  opaque,  ana  con- 
sists chiefly  of  wrinkled  capsule,  should  be  selected  for  this  purpose. 
It  is  to  be  torn  across  in  different  directions,  the  point  of  the  needle 
comminuting  the  membrane,  without,  however,  being  allowed  to 
go  deeply  into  the  vitreous  humor.  If  the  ojierator  finds,  after 
one  or  two  ineffectual  attempts  to  transfix  it  aiid  tear  it  through, 
that  the  false  membrane  yields  before  the  needle  and  eludes  it,  or 
if  it  is  too  tough  and  firm  to  be  torn  through,  he  should  at  once 
have  recourse  to  a  second  needle.  This  is  to  be  passed  into  the 
anterior  chamber  from  an  opposite  point  of  the  cornea.  Tmnsfixine 
and  steadying  the  false  membrane  with  the  needle  held  in  his  leit 
hand,  the  operator  employs  the  other  needle  to  tear  the  membrane 
and  open  it  up.  Or  the  points  of  the  needles  may  be  made  to  cross 
each  other,  and  then,  after  being  revolved  a  few  times  round  each 
other,  be  separated,  which  will  cause  the  membrane  to  be  torn 
across.  Great  care  must  be  taken  to  use  the  needles  with  extreme 
delicacy,  and  not  to  drag  roughly  upon  the  adhesions  between  the 
capsule  and  the  iris,  otherwise  severe  inflammation  may  be  set  up. 
If  any  portion  of  the  iris  should  have  been  considerably  dragged  upon 
during  the  use  of  the  needles,  it  may  be  advisable  to  excise  this  seg- 
ment, in  order  to  allay  any  tendency  to  inflammatory  reaction.  This 
ingenious  double-needle  operation  was  first  devised  by  Mr.  Bow- 
man,* and  has  proved  a  most  valuable  addition  to  Ophtnalmic  Sur- 
gery. Should  the  false  membrane  be  found  but  slightly  adherent 
to  the  iris,  so  that  it  floats  almost  freely  in  the  pupil,  the  adhesions 
may  be  torn  through  by  the  needle,  and  the  whole  membrane  ex- 
tracted by  the  canula  or  small  iris  forceps  through  a  linear  incision. 
If  the  adhesions  are  found  to  be  so  firm  that  a  good  deal  of  force 
would  have  to  be  employed  to  break  them  down  or  to  divide  them, 
this  should  on  no  account  be  attempted ;  but  the  free  portion  should 
be  caught  by  a  sharp  hook,  gently  drawn  through  the  linear  inci- 
sion, and  snipped  off,  which  will  leave  a  good-sized  opening  in  the 
capsule. 

l!i  cases  of  chalky  or  siliculose  cataract,  in  which  the  capsule 
looks  like  a  little  wrinkled  bag  containing  small  chalky  chi|)S  of 
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funp,  it  limy  lie  pmuithle  to  rtinovo  the  whole  capsule  inth  a  sharp 
JiHok  llirrMi^h  a  gm>cJVi35C?4  linear  iticidioii,  as  in  Fig,  121.  But  it 
U  oftt*ii  H  very  ihiUKeroun  ojjoraf  ion,  setting  up  yierhajus  severe  irido 

choroiditia,  which  may  even  lead  to 
''''«*  '^*'  atroi»hy  of  the  eyeball. 

After  an  operation  for  secondary 
cataract^  atropine  should  be  ap]»lied^ 
tlw  ftatient  be  kept  in  a  somcwiuit 
4arkeijed  room  for  a  few  days,  and 
caiTtiilly  watched,  in  order  that  the 
first  Hyni|>toni8  of  inflanrmatory  reac- 
tiDii,  nvcumitanietl,  perlia^e,  by  in- 
oreused  intra^oeular  tension,  ujaj*  be 
dotoctcd.  Within  from  twelve  to 
twonty-fonr  bonra  of  the  oj^eration, 
tb*^  pntioTrt  may  experience  a  good 
(leal  of  pnin  in  and  around  the  eye^ 
and  down  the  corre8|:>ouding  side  of 
tho  nose  (ciliary  neuralgia);  there  is 
porba^ia  gome  subconjunctival  injec- 
tU*n  and  hichiymation,  and  the  sight  appears  somewhat  cloudy, 
i\\\H\t  bt^nidit  \1^  often  exj^irienced  from  the  use  of  very  cold  (ieedj. 
r\>mpH»ft>»i>**  ni\vv  thi»*  oj*eration,  as  they  diininisb  the  irritation^ and ' 
^\\i>\i  cut  nhort  an  attack  ^A'  severe  inflaniuiation.  On  trying  the 
lviiftit>n  of  tho  eyoludl  it  h  found  increaseii,  and  the  iris  pi^iijcl  for* 
lRai\l  iM^iueliuK^  |iartiaUy\flO  that  the  anterior  chamber  is  nanxnred. 
1      '  '  ;*>n  i«  considerably  increased  (T  2)^  rihI  itis 

1  .^  fixvm  the  commcnoeineiit,  Mr.  Bowtnmti^ 

^  tulviMM  lit«il.  tiio  bulging  \  he  iria  should  bej 

t  ^ih  a  brond  iieeille,  tluji^  e^  t?  a  eomnmmcatkNi  i 

t\xw«  the  anterior  and  |x^ier5or  *  will 

t^hniimh  the  intra-ocular  pn!«§^ure  itm*  v  u.  e 

l>r.  Ai^ncw J  of  Kew  York,  has*  dcvi^Hxi  \ 
T  h  like  <se»ti>e  csi  U*e 

er ;  lie  f  beo  maka  A  fiiiMr  i 
\^n»m^  tlutMigli  wlik^  be  pnso 
^  fV.or  of  wbidi  h  pnairt  isito  die 

t  >e  as  tli^  noedk.    He  90m  tmtn  tht  \ 
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makes  the  counter  puncture  at  a  corresponding  point  on  the  opposite 
side;  he  then  partially  withdraws  the  knife  until  its  point  arrives 
opposite  the  middle  of  the  iris,  when  he  plunges  it  backwards 
through  the  false  membrane  into  the  vitreous,  making  the  wound 
as  large  as  possible.  After  withdrawal  of  the  knife,  a  small  blunt 
hook  IS  to  be  passed  in  through  each  corneal  wound,  and  caught  in 
the  wound  made  in  the  iris  (false  membrane?),  and  traction  made 
in  opposite  directions,  so  as  to  drag  out  a  portion  of  tissue  at  each 
corneal  wound,  where  it  is  to  be  snipped  oft\  Thus  a  large  central 
pupil  will  be  made. 

16.— DISLOCATION  OF  THE  LENS  (ECTOPIA  LENTIS). 

The  dislocation  of  the  lens  may  either  be  partial  or  complete. 
In  tlie  latter  case  it  may  be  displaced  into  the  vitreous  or  aqueous 
humors,  or  beneath  the  conjunctiva. 

Partial  Dislocation. — In  the  slightest  degree  of  partial  displace- 
ment, the  lens  is  simply  turned  somewhat  upon  its  axis,  one  por- 
tion of  its  periphery  being  tilted  obliquely  forwards  against  the 
iris,  the  other  backwards  and  away  from  the  latter.  Ov  again, 
the  dislocation  may  be  eccentric, 

the  lens  being  fiomewhat  shifted  [Fig.  122. 

towards  a  certain  direction,  so 
that  its  centre  no  longer  corre- 
sponds to  the  optic  axis,  but  lies 
more  or  less  considerably  to  one 
side  of  it ;  the  periphery  of  the 
lens  may  even  lie  across  the  nor- 
mal pupil.  [Fig.  122.]  This  form 
of  displacement  generally  occurs 
in  a  downward  direction;  but  it  After  Lawson.] 

may  also  take  place  upwards  and 

inwards,  or  upwards  and  outwards.  Such  partial  displacement  of 
the  lens  may  be  occasioned  by  various  causes,  amongst  others  by 
anterior  synechia,  for  if  in  such  a  case  an  adhesion  exists  between 
the  iris  and  the  capsule  of  the  lens,  the  latter  is  drawn  forwards 
with  the  iris  at  this  point,  and  therefore  somewhat  displaced  or 
tilted.  It  may  also  occur,  as  Stellwag  has  pointed  out,  in  cases  of 
anterior  scleral  stajJiyloma. 

On  examining  an  eye  aftccted  with  partial  displacement  of  the 
lens,  we  find  that  when  it  is  moved  rapidly  about  in  different 
directions,  the  iris  is  slightly  tremulous  at  the  point  where  it  has 
lost  the  support  of  the  lens,  where  the  latter  has  receded  from  it. 
Moreover,  it  is  here  also  somewhat  cupi^ed  or  curved  back,  being 
on  the  other  hand  pushed  forward  and  prominent  at  .the  point 
where  the  edge  of  the  lens  is  tilted  forward  against  it.  In  the 
former  situation,  the  anterior  chamber  will  consequently  be  slightly 
deepened,  in  the  latter  naiTOwed.  If  the  pupil  is  widely  dilated 
with  atropine,  we  can  easily  recognize  the  altered  position  of  the 
lens  by  the  aid  of  the  oblique  illumination,  or  still  better,  by  the 
20 
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direct  examination  with  tlie  oi.ljtlmlnnoscope.     With  the  hitte 
tlie  fi'ce  edge  of  the  lens  will  he  iiotioed  as  u  6hur|ily  iletineJ,  Jar 
curved  lii;ie,  traversing  the  red  fundus^  and  foniiijtg  the  outline  o] 
a  transnarent  or  opaque  lenticular  disk.     If  tlie  displacement  m  » 
great  that  a  considerable  portion  of  the  baekt^roiind  of  the  eye  ca 
be  examined  through  tlmt  ]iart  of  the  pupil  in  which  the  lens  ii 
absent,  a  distinct  erect  image  of  the  details  of  the  fundus  will  be 
obtained.     In  the  reverse  image,  tlie  prismatic  action  of  the  edge 
of  the  lens  can  he  easily  observed,  for  then  the  double  image  of  tlie 
fundus  will  appear,  and  the  two  images  cannot  be  simultaneously 
distinctly  seen  ;  for  whiL^t  the  one  is  clearly  defined,  the  other 
will  aj^pear  hazy,  and  in  order  to  render  the  latter  distinct,  eithei 
the  position  of  the  observer's  eye  or  of  the  ocular  lens  must  1 
changed.     Such  a  partial  displaeernent  of  the  lens  will  also  liave 
peculiar  eflect  upon  the  patient's  sights  for  he  will  generally 
aff'eeted  with  monocular  diplopia,  or  ]iolyo[>ia,  which  is  due  to  tk 
ditlerence  in  tlie  refraction  of  the  two  |iortions  of  the  pupil,  and  to 
llie  prismatic  action  of  the  jieripberal  jiortion  of  lens  wdiirh  lies 
across  it.     The  state  of  refraction  will  also  dit!*er  iJi  the  tw^o  jx) 
tions  of  the  pupil,  for  in  that  in  which  tlie  lens  is  absent,  a  vcr^ 
considerable  degree   of  hypermetropia   will   exist.     Von   Graefe' 
mentions  a  case  of  displacement  of  the  lens,  in  wdiich^  when  the 
patievit  was  endeavoring  to  distinguish  a  small  object,  the  eye 
deviated    in    n   certain    direction,  in  order  that   the  rays  might 
impinge  upon  the  eentral   )sortion  of  the  lens.     If  the  pupil  is 
small,  the  patient  may   obsiTve   the  edge  of  the  displaced   lens 
entopttically,  or  the  satne  phenomenon  niay  be  produced  with 
dilated  pupil,  if  he  looks  through  a  minute  aperture  in  a  card  or 
ate  n  ( ^ j  >a i  e  a  [>pa  ra t  us. 

If  tlje  dislocation  of  the  lens  is  due  to  an  accident,  etc.,  e^g,^ 
severe  blo\v  ufjon  the  eye,  the  sight  is  often  greatly  impaired 
directly  afterwards  liy  hcmorrliage  into  the  aqueous  ai^d  vitreous 
humoi-s.  As  the  blood  becomes  absorbed  the  sight  may  gradually 
improve,  if  there  is  no  other  deepi-seatcd  lesion. 


es      J 

e 

It       1 

is     ; 

'^     il 

I 


n,— COMPLETK  DISLOCATION  OF  THE  LENS. 

Into  (he  Vitreous  Humor. — The  iris  will  be  observed  to  be  markedly 
tremulous  wheu  the  eye  is  moved  in  difierent  directions,  ami  the 
anterior  cliamber  will  be  somewhat  deef^encd.     If  the  catoptric 
test  he  employed,  it  w^ill  be  found  that  the  lejjticular  reflections 
are  wanting,    Uu  examining  the  eye  with  the  oblique  illumination 
the  absence  of  the  retleetion  from  the  anterior  capsule  w^ill  also  1 
noticed,  and  the  position  of  tlie  disj^laced  lens  will  in  most  casea 
be  easily  recognized,  more  esjiecially  if  the  pupil  is  dilated,  as 
portion  of  the  lens  genendly  oecupicfl  some  part  of  the  pupil,  or 
floats  across  it  when  the  eye  is  moved.     If  tlie  lens  is  opaque^  the 
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sight  will  of  course  be  temporarily  lost  when  the  lens  lies  across 
the  pupil.  The  position  of  the  lens  will  vary  with  that  of  the 
head.  If  the  latter  is  held  erect,  it  will  sink  down  into  the 
vitreous  huraor;  if  the  head  is  bent  forward,  the  lens  will  fall 
afi:ainst  the  pupil,  or  may  even  pass  through  it  into  the  anterior 
chamber.  With  the  ophthalmoscope,  the  situation  of  the  lens  in 
the  vitreous  humor  can  be  very  easily  ascertained,  for  it  will 
appear  in  the  form  of  a  darkish  lenticular  body,  generally  lying  in 
the  lower  portion  of  the  vitreous  humor.  The  latter  is  of  course 
more  or  less  fluid,  generally  entirely  so.  In  spontaneous  luxations, 
the  lens  is  frequently  opaque,  and  in  such  cases  the  sight  will  be 
greatly  improved.  Even  if  it  is  transparent  at  the  time  of  the 
displacement,  it  generally  becomes  opaque  in  the  course  of  a  few 
months.  In  such  cases  the  cataract  may  assume  the  lamellar  form, 
only  some  layers  around  the  nucleus  becoming  clouded.  But  a 
dislocated  lens  may  retain  its  transparency  for  very  many  years,  if 
its  capsule  is  uninjured.  Mooren  has  seen  a  case  in  which  the  lens 
remained  clear  for  36  years.*  When  the  lens  has  sunk  into  the 
vitreous  humor  out  of  the  area  of  the  pupil,  the  eye  will  be 
extremely  hypermetropic,  in  fact,  in  a  similar  condition  to  one 
operated  on  for  cataract. 

Dislocation  of  the  Lens  into  the  Anterior  Chamber. — Although  this 
condition  may  occur  in  a  transparent  lens,  it  is  more  frequent  when 
the  latter  is  chalky,  and  per- 


haps diminished  in  size.  The 
displacement  is  moreover  gene- 
rally spontaneous  and  gradual, 
and  not  due  to  an  accident. 
There  can  be  no  difficulty  in 
recognizingtheaiFection,forin 
theanterior  chamber  will  bo  ob- 
served a  lenticular  disk,  either 
transparent  and  diaphanous, 
or  wh  ite  and  opaque.  [Fig.  1 23.] 
If  the  lens  is  in  its  capsule, 
a  sharply  defined  yellow  bor- 
der will  be  noticed  encircling 
the  disk  (Graefe).  The  lens 
may  be  either  entirely  in  the 
anterior  chamber,  or  a  part 
may  lie  in  and  behind  the 
pupil.  The  latter  condition  is 
esj^ecially  dangerous,  as  the 
presence  of  the  lens  in  the 
pupil  is  apt  to  set  up  irritation 
and  inflammation  of  the  iris, 
from  maintaining  a  constant 
"  teasing"  and  contusion  of  the 


[Fig.  123. 


After  T.  W.  Jonea.] 
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Dislocation  of  the  lens  may  be  spontaneous,  and  is  then  gener- 
ally due  to  a  gradual  relaxation  or  elongation  of  the  suspensory 
ligament,  or  its  partial  rupture.  In  such  eases  the  lens  is  often 
opaque,  and  the  vitreous  humor  perhaps  fluid.  Moreover,  in  such 
ix  condition  a  very  slight  shock  to  the  eye,  which  has  perhaps  been 
unnoticed  by  the  patient,  will  produce  dislocation  of  the  lens.  The 
affection  may  also  be  congenital,  and  even  hereditary,  occurring  in 
several  members  of  the  sanie  family.  Thus,  Mr.  Dixon*  mentions 
a  case  in  which  a  partial  displacement  of  the  lens  existed  in  a 
mother  and  three  sons.  Mr.  Bowman  narrates  a  case  in  which  a 
patient,  suffering  from  dislocation  of  the  lens,  had  two  uncles 
affected  with  the  same  disease.  If  the  affection  is  congenital,  it  is 
generally  accompanied  by  more  or  less  amblyopia,  and  i)erhap8 
nystagmus,  and  such  eyes  are  as  a  rule  also  very  myopic.  In  such 
Citses  the  dislocation  mostly  exists  in  both  eyes.  I3ut  the  most 
frequent  cause  is  an  injury  to  the  eye  from  blows  or  falls  upon  this 
organ,  which  cause  a  rupture  of  the  suspensory  ligament,  and  a 
more  or  less  complete  dislocation  of  the  lens.  Mr.  Bowman*  has 
called  attention  to  the  fact  that  glaucomatous  symptoms  occasion- 
ally arise  in  cases  of  dislocation  of  the  lens. 

According  to  Von  Graefe,^  partial  displacements  of  the  lens,  de- 
pending upon  relaxation  or  rupture  of  the  zonula,  appear  to  be  more 
proiie  to  excite  an  increase  of  the  eye-tension,  than  if  the  disloca- 
tion is  complete,  and  the  lens  is  freed  from  its  attachment  and 
floats  about.  For  in  the  latter. instances,  glaucomatous  symptoms 
generally  only  su{>ervene  if  the  lens  f>eriodically  pushes  the  iris  for- 
ward or  becomes  jammed  in  the  pupil,  or  between  the  iris  and  the 
cornea.  As  long  as  the  capsule  remains  entire,  we  must  assume 
that  the  secondary  glaucoma  wliich  sometimes  supervenes  on  dis- 
placement of  the  lens  is  partly  due  to  a  stretching  of^he  zonula 
and  ciliary  processes,  and  partly  to  the  pressure  of  the  lens  upon 
the  iris  and  ciliary  region,  which  sets  up  irritation.  The  glau- 
coma sometimes  assunics  the  simple  form,  in  other  cases  the  inflam- 
matory, accomi)anied  by  serous  iritis. 

The  treatment  of  dislocation  of  the  lens  must  vary  according  to 
the  exigencies  of  the  case.  Where  it  is  but  slight,  the  sight  may 
not  Ije  materially  affected,  and  no  operative  interference  may  l>e 
indicated.  If,  however,  the  displacement  is  so  considerable,  that 
the  free  edge  of  the  lens  lies  in  the  pupil,  and  thus  gives  rise  to  great 
imimirment  of  the  sight,  and  very  annoying  diplopia,  an  endeavor 
should  be  made  to  remetly  this  defect.  The  bast  mode  of  treatment 
is  that  originally  adopted  by  Wecker,*  viz.,  an  iridodesis  made  in 
the  opj)Osite  direction  to  that  in  which  the  lens  is  displaced,  so  that 
the  artificial  pu[)il  will  be  brought  opposite  that  portion  of  the  eye 
in  which  the  lens  is  deficient,  and  the  iris  will  be  drawn  over  the 
displaced  lens,  and  cover  the  latter  to  a  more  or  less  considerable 

»  **Roy.  Lond.  Ophthal.  Hosp.  Reports/M.  54. 

«  *^  R.  L.  O.  H.  R./*  V.  1.  »  *»  A.  f.  O.,''  XV.  3,  156. 

*  Vide  Wecker,  2d  edition,  p.  94. 
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out,  moreover,  that  the  removal  of  the  lens  is  apt,  in  such  cases,  to 
prove  especially  dangerous,  for  as  there  is  a  free  communicatiou 
tetween  the  anterior  chamber  and  vitreous  space,  and  the  intra- 
ocular tension  is  increased,  it  is  imjx)3sible  to  prevent  a  great 
escape  of  vitreous  humor,  which  may  be  accompanied  by  serious 
intra-ocular  hemorrhage.  But  if  the  iridectomy  proves  insufficient 
to  stay  the  ghiucomatous  symptoms,  or  if  the  lens  is  completely 
luxated,  it  will  be  necessary  to  remove  the  latter. 
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IMioImIi'I  I'll  llif.  |.li|iil  nl  lliK  n\u.t  t\i't\  Wi  \\ir  UilU'V  will  tilOIl  Otlly 
I'l  I    I  Im    m  111  I  I  imi  III  lii>i  liW  II  |iiMiil. 
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I  l.ti  I  tini  c^iiH  l>\  tlin  Innitnoiii  in  \  .t  cninniitiin;  fr«>tn  onr  pupil 
\  w  III.  \\  \  >  lil>h-K  \  w  III  \u\  Iniiiilllt  icnl  to  illnininMic  (ho  tunvlus  of  the 
y,\\  \\  \\\    >ohI  \\x'\u  i>  hi  t  pupil  \\  ill  nl-to  uppcnr  hiack. 

\\\s\    Im  1 1  H\in  » omluioni  ol   the  o\c,  u  consuhM'nhlo  juuoiint  of 
Mill .  i\.M\  \\\.\\  h»«  ohiahu^K  »»■»,  l\M  u».-*ianvc,  in  the  o\os  of  alhiuos. 
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and  in  cases  in  which  the  retina  is  bulged  forward  by  morbid  pro- 
ducts. It  is  a  well  known  fact  that  the  pupil  of  the  albino  is  mark- 
edly luminous.  This  is  not  caused,  as  is  often  supposed,  by  a 
greater  reflection  of  the  rays  which  enter  the  pupil,  on  account  of 

Fig.  125. 


the  deficiency  of  the  pigment  in  the  choroid,  but  is  due  to  the  great 
amount  of  light  which  passes  through  the  iria  and  sclerotic.  The 
truth  of  this  statement  was  proved  by  Dondcrs,  who  placed  before 
an.albinotic  eye  a  small  screen,  having  a  circular  aperture  for  the 

1>upil,  but  covering  the  iris  and  sclerotic  in  such  a  manner  that  no 
ight  could  pass  through  tliem.  It  was  then  found  that  the  pupil 
lost  its  luminosity,  and  at  once  acquired  the  usual  darkness  of  other 
eyes. 

Again,  if  the  position  of  the  retina  is  altered,  it  being  bulged 
forward  by  a  tumor  behind  it  (amaurotic  cat's  eye)  or  by  fluid,  more 
light  will  be  reflected,  and  the  fundus  will  api>ear  luminous.  More- 
over, on  account  of  the  more  anterior  j)Osition  of  the  retina,  the 
emerging  rays  will  be  divergent,  and  hence  easily  brought  to  a 
focus  upon  the  retina  of  the  observer. 

Briiclce,  in  1844-47,  made  a  series  of  interesting  experiments 
with  regard  to  the  luminosity  of  the  eye,  and  showed  that  if  the 
eye  under  examination  is  neither  accommodated  for  the  light  nor 
for  the  pui)il  of  the  observer,  but  for  some  other  nearer  point,  a  por- 
tion of  the  light  reflected  from  its  l)ackground  may  be  caught  up 
by  the  observer,  and  the  j^upil  will  then  a[)pear  red  and  luminous. 
This  is  shown  in  the  i)reeeding  figure  (Fig.  125).  If  F  is  alumin- 
ous point  for  which  the  eye  under  observation  (13)  is  accommoilated, 
tlie  niys  emanating  from  F  will  be  brought  to  a  focus  uix)n  the 
retina  at  c,  at  which  point  a  clear  and  distinct  image  of  F  will  be 
formed.  This  being  so,  the  rays  reflected  from  c  will  unite  at  F, 
for  F  and  c  are  conjusrate  foci.     If  the  eye  of  the  observer  (A)  be 

[>laced  beside  F,  it  wi^l  receive  no  luminous  rays  from  B,  and  will 
lence  see  the  pupil  of  the  latter  black.  Now,  if  whilst  the  eye,B, 
remains  accommodated  for  the  luminous  point,  F,  the  latter  is 
brought  nearer  to  the  eye,  to  F',  the  ravs  emanating  from  it  will  no 
longer  be  brought  to  a  focus  on  the  retina  at  c,  but  behind  it,  at  (/, 
and  a  circle  of  diftusion,  a  6,  will  be  formed  upon  the  retina.  As  the 
eye  is  accommodated  for  the  distance,  F,  the  rays  emanating  from 
the  points  of  the  circle  of  diflfusion,  a,  6,  will  be  brought  to  a  focus 
at  a'  Wj  and  there  form  an  enlarged  and  inverted  image  of  a  b. 
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Ilence  the  eye  of  tlie  observer,  placed  at  A,  will  receive  a  portinn 
of  tliifl  reriectetl  light, and  tlieretbre  the  pypil  of  B  will  appear  more 
or  less  luminous. 

Wefihall  BOO,  hereafter,  that  HelmhoUz  turned  this  experience 
of  Briiekc's  to  a  practical  U8e,and  eonstrueted  li is  simplest  ophtljul- 
moscope  upon  this  priiieiiile.  Before  entering  upon  this,  I  must 
Btate  that  Helmholtz,  in  18.31,  devised  au  apparatus  bj'  which  the 
observer  was  enabled  to  place  his  eye  in  the  direct  line  of  the 
en)eri!;ing  i-ays,  and  thus  gain  a  view  of  the  fundus.  The  accom- 
panying figure  and  de^erlf>tion  of  tlil?^  instrument  are  from  Mr. 
Carter'^  admirable  translation  of  Zander's  work  on  the  oplitlialmo- 
ecope — a  work  I  cannot  ton  warmly  recommend  to  all  who  wish 
to  gam  a  thorough  knowledge  of  the  theorj- of  iheophtlialnio8CO|K?, 
its  use  in  practice,  and  the  (lirterent  morliid  changes  of  the  fundus 
which  may  be  recognizAnl  with  it*  The  student  will  also  derive 
great  l)enetit  from  the  perusal  of  Mr.  Ilulkes  and  Mr.  Wilson'a 
excellent  work.s  on  the  n|)hthalnioscope,  which,  though  shorter  and 
less  t^xliatistive,  yet  contain  a  great  amount  of  iufuriuation,  eon* 
veyed  in  a  very  clear  and  coneis^e  manner. 

"Under  certain  conditions,  however,  we  may  see  the  fundus  of 
the  human  eye  sliine  with  a  reddish  lustre.  Such  conditions  are 
ehown  in  Fig,  12(>,  wliere  i^  ii*  a  luminous  point,  and  *S'  a  polislied 
plate  of  gla,ss,  which  reflects  t!ie  liglit  ti  b  falling  upon  it,  into  the 
observed  eye  J5,  in  a  direction  as  if  it  came  from  a  point  i^  lyiiJg 
m  faiv  heliind  the  plate  *S'  as  the  actual  point  F  lies  l>efore  it. 
Disregarding  the  loss  of  light  caused  by  irregular  reflection  and 
other  circumstances,  tlie  mys  a  if  atid  b  e,  reflected  from  *y,  enter 
the  observed  eye,  and  become  united  at  c.  The  emerging  rays^  in 
tlieir  exit  from  By  must  take  precisely  the  same  course  as  in  their 
entrance;  they  proceed,  therefore,  in  the  converging  couq  c  b  a  d 
to  the  plate  of  glas*^,  by  which  they  are  partly  retlected  back  to  F^ 
while  the  remainder  proceed  in  an  unaltered  direction  forwards, 
to  unite  in  a  focus  at  F'  and  then  again  to  become  divergent*  It* 
.now  the  eye  of  the  observer  be  placetl  so  as  to  iuterce[»t  them 
'before  their  union,  as  at  .1',  it  receives  from  c  convergent  raN's 
that,  nn^de  more  convergent  by  its  own  refraction,  are  united 
before  they  reach  its  retina,  ufion  which,  after  crossinjr,  they  form 
only  the  dispersion  circle  a'  a'.  The  eye  of  -4'  would  certainly, 
tliereforc,  receive  no  image,  but  only  the  sensation  of  light^ — it 
woultl  see  the  eye  B  illuminated,  and  the  same  would  happen  if 
it  were  ho  placed  ha  to  intercept  the  diverging  rays  behind  the 
IiointJ^\ 

'*  After  this  principle  was  announced  by  Von  Eriach,  Professor 

^  H.  Helmholtz,  then  of  Kouigsberg,  and  since  of  Heidelberg,  was  the 

Imt  to  discover  the  reai4t>n  why  the  retina  was  not  distinctly  aeeD> 

Ind  to  find  the  me^ms  of  rendering  it  visihle.     The  problem  was 

*eefoId:  the  observed  eye  must  be  sntHciently  illuminated  :  the 

of  the  obsorv^er  must  be  placed  in  the  direction  of  the  emerging 

and  the^c  mast  tliemselves  be  changed  from  their  convergence, 

*i5ndered  div^ergent  or  parallel     Tlie  solution  of  the  main  difli- 
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culty  was  obtained  when,  in  a  darkened  chamber,  the  light  of  a 
larap  was  allowed  to  fail  on  a  well  polislied  plate  of  glass  in  such  u 

Fig.  136. 


After  Zander. 


manner  that  the  rays  reflected  therefrom  entered  the  eye  to  be  ob- 
served.  The  observer  placed  himself  on  the  other  side  of  the  glass 
plate,  and  made  the  convers^ent  rays  divergent  by  a  concave  Tens. 
Thus  in  Fig.  126  we  place  the  concave  glass  c  before  the  eye  of  the 
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oWrver  J,  and  convert  the  convergent  pencil  bgfa^  coining  throagh 
#V,  into  the  divergent  jioncll//  /  A*/,  so  that  the  eye  ^1  may  form  upon 
itH  retina  e'  a  clear  image  ot'  the  point  e, 

**The  combination  of  such  an  illuminating  apparatus  with  suita- 
ble lenflCH  forms  an  instrument  by  which  it  is  jtoss^ible  clearly  to  see 
and  examine  the  detaiU  of  tlie  backt^round  of  the  eye  of  another 
jjenjon.  To  this  instrument  Helmholtz  gave  the  name  of  Eye- 
mirror,  or  O[»hthalmoscoix;\" 

In  order  to  obtain  a  bi'tter  illumination  Ilelmholtz  afterwards 
emjiloyed  three  i>lates  of  gh\H.s  irmteiid  of  a  single  slip.  A  still 
gn.*atrr  advance  was  made  when  llehnholtz  utilized  Brackets  ex- 
lH*riment  abtjve  referrcil  to,  and  employeil  a  strong  convex  lens, 
iitdd  iKffore  the  patient"**  eye,  to  converge  the  ray^i  reflected  from  a 
targe  circle  of  diffusion  formed  uj:K>n  the  retina.  In  this  way  an 
enlarged  and  inverted  image  of  the  fundus  was  formed  Wtween  the 
lens  and  tlie  ohser\x*r.  This  constitutes  the  *' examination  of  tlie 
actual  inverted  image.'^ 

Ileimlioltz  jjjaced  the  flame  of  a  candle  before  the  eye  under  ob- 
Kervatit>n,  and  a  screen  behintl  the  flame,  so  that  the  observer's  eye 
cuuld  be  brought  close  to  the  source  of  light,  and  thus  catch  the 
rays'  after  they  had  bt^en  united  by  the  convex  Iou.h,  and  ftirmod  an 
iniagt'  of  the  funduB.  Thift  point  of  union  lies  at  the  focal  distance 
of  tl*e  lens.  This  mode  of  examination  Wiis,  however,  troublesome 
and  inconvenient,  and  hence  Koete  had  recourse  to  a  concave  mirror 
having  a  central  aperture  fur  the  observer's  eye,  and  he  thus  still 
more  increased  the  illuminating  power.  *Sincethen  different  forms 
of  mirror  have  coTui>ietely  snpei^ieded  the  plates  of  polished  glass, 

Tlie  following  description  and  illustration  from  Zander  clearly 
explain  the  action  of  the  concave  mirror  in  tlie  inverted  examinii- 
tion,  /.  (f%,  the  use  of  a  convex  lens  placed  a  short  distance  from  the 
eye  under  observation,  so  as  to  converge  the  rays  emanating  from 
tl*e  c'irc'le  of  diffusion  formed  upon  its  retina.  The  patient  is  to 
accommodate  for  an  inlinite  distance,  so  that  the  rays  issue  parallel 
frtjm  this  eye. 

^'  EjyitmmUlon  of  (he  adual  Inverted  Image. — In  Fig.  127  F  is 
again  the  flame,  A'  the  mirror,  L  the  convex  lens,  and  B  the  eye 
observed.  The  mys  a  e  bf,  proceeding  convergent  from  the  mirror, 
and  rendered  more  convergent  by  their  passage  through  the  lens, 
strike  the  cornea  of  JJ  in  r  and  d.  Rendered  still  more  convergent 
by  the  ilioptric  appurat  us  uf  B^  thc^y  intersect  at  some  i»oint  in  tront 
oi'  the  retina,  for  example  at  o,  and  form  on  the  retina  the  disiK?rsion 
circle  a  3,  On  account  of  the  [wssivc  sfate  of  aceommodarion  of  tho 
eve,  the  rays  proceeiliiig  from  it  will  follow  courses  parallel  to  the 
hues  of  direction  a  ./'  and  3  A',  and  after  their  refraction  by  tlie  lens 
X  will  unite  to  form  at  a'  4'  an  actual  inverted  imago  of  a  3,"*  In 
this  mode  <jf  examination  it  will  bo  observed  that  the  aerial  image 
of  the  fundus  is  ^ituatetl  between  the  observer  and  the  convex  lens, 
arid  that  it  ia  inverted  and  enlarged*     U  we  desire  to  increase  the 

•  Carter's  Tmtifllation  of  Zander,  p.  20. 
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Fig.  128.  I  must  now  pass  on  to  a 

brief  description  of  the  dif- 
ferent forms  of  opbtbalroo- 
scope  wbicb  are  in  most 
frequent  use.  For  a  full  and 
accurate  description  of  the 
various  kinds  of  ophthal- 
moscope which  have  been 
invented,  I  must  refer  the 
reader  to  Mr.  Carter's  trans- 
lation of  Zander. 

Ophthalmoscopes  may  be 
divided  into  four  different 
classes : — 

1.  The  portable  or  band 
ophthalmoscopes.  Of  these 
I  shall  notice  those  of  Lie- 
breich,  Coccius,  and  Zeben- 
der  [and  Loring]. 

2.  The  fixed  or  stand 
ophthalmoscopes,  such  as 
Liebreich's  and  its  excellent 
modification  by  Smith  and 
Beck. 

3.  The  binocular  ophthal- 
moscoi>es  of  Giraud-leulon, 
and  of  Laurence  and  Ileiscb. 

4.  The  aut- ophthalmo- 
scope. 

All  ophthalmoscopes  may 
also  be  divided  into  two 
principal  classes,  the  homo- 
centric  and  the  hetero-centn'c. 
In  the  homo-centric  the  mir- 
ror is  concave,  and  its  focus, 
calculated  from  its  surface, 
is  fixed  and  definite ;  whereas 
in  the  hetero-centric  the  mir- 
ror is  plane  or  convex,  and 
the  focus  is  negative,  situ- 
ated behind  the  mirror,  and 
can  be  altered  according  to 
the  stren<(th  of  the  bi-convex  lens  which  is  fixed  beside  the  mirror. 
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(1.)   The  Ophthalmoscope  of  Liebreich. 

has  been  already  mentioned  above,  Ruete  was  the  first  to 
r  a  concave  perforated  mirror  (which  was,  however,  fixed) 
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as  a  substitute  for  the  slips  of  glass  of  Ilelmlioltz,  and  this  principle 

lias  formed  the  base  for  the  numerous  moditications  at  present  in 

use.     Of  all  the  ditferent  forms  of 

concave  mirror  I  think  Liebreich's  Fig.  129. 

(Fig.  129)  the  most  handy  and  useful. 

It  consists  of  a  concave  metal  mirror, 

al>out  IJ  inch  in  diameter,  and  of  8 

inches  focal   length.     Its   centre 'is 

perforated  bv  a  small  aperture,  alx>ut 

1    line   in   diameter,   the  edges    of 

which  are  exceedingly  thin.     The 

bronze  back  of  the  speculum  around 

this  opening  is  bevelled  oil'  towards 

the  edge,  so  that  the  latter  may  be 

as  thin  as  possible,  in  order  that  the 

peripheral  rays  of  the  cone  of  light, 

which  passes  through  the  aperture, 

may  not  be  intercepted  and  cut  off 

by  a  thick  broad  edge,  which  would  give  the  opening  the  character 

of  a  short  canal.     Behind   the  speculum,  which  is  fixed  upon  a 

short  handle,  is  a  small  clip  for  holding  a  convex  or  concave  lens. 

(2.)  The  Oputhalmoscope  of  Cocci  us. 

This  instrument  consists  of  a  plane  mirror  combined  with  a  lateral 
bi-convex  collecting  lens.  Its  chief  advantages  over  the  concave 
mirror  are:  that  the  observer's  eye  is  placed  within  the  cone  of  re- 
flected light,  instead  of  being  behind  it ;  that  the  focal  distance  ot 
the  mirror  can  be  altered  according  as  the  lens  at  the  side  is  ap- 
proximated or  placed  further  from  the  speculum,  or  as  the  power 
of  the  lens  is  changed ;  the  light  can  be  more  concentrated  upon  one 
point  of  the  retina ;  and  the  corneal  reflex  is  far  less.  These  advan- 
tages over  the  concave  mirror  are  esj)ecially  marked  in  the  exami- 
nation in  the  direct  image.  With  the  concave  mirror,  only  a  cone 
of  light  corresponding  in  size  to  that  of  the  pupil  is  admitted  into 
the  ey9,  and  as  the  size  of  this  cone  diminishes  with  the  approxi- 
mation of  the  mirror,  it  follows  that  in  the  direct  examination  the 
illumination  of  the  fundus  is  but  slight.  Moreover,  on  account  of 
the  very  close  proximity  in  which  the  mirror  has  to  be  brought  to 
the  patient's  eye,  much  of  the  light  from  the  lamp  is  often  inter- 
cepted, whereas  this  is  obviated  by  the  collecting  lens  in  Coccius's 
instrument.  The  latter  is,  therefore,  to  be  much  preferred  to  the 
concave  mirror  for  the  direct  method  of  examination.  For  the  in- 
direct method  the  advantages  are  less  marked,  but  even  for  this  I 
prefer  it,  for  reasons  which  I  shall  mention  hereafter. 

Coccius's  ophthalmoscojxj  (Fig.  130),  as  made  at  present,  consists 
of  a  i)lane  metal  mirror,  having  a  small  central  aperture.  Behind 
the  mirror  is  a  hinged  clip  to  liold  a  convex  or  concave  lens.  A 
lateral  bi-convex  lens  of  5  or  7  inches  focal  length  is  held  in  a  large 
clip  mounted  on  a  jointed  bracket,  which  is  so  connected  with  the 
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n^,^t'i\  iftfu>y  of  l\tfr  j^'.n[p\if'rH\  ray*,  ari#l 

r/i/fi^' oj/rfr  1^  ;iJ.  fV^IIowj*:  Tfi'r  f'Jt]\f'j:Uu(f  lens  is  to  l>^  tume«l  towanU 
f  >,/'  f1;Mri",  '//h\f'\t  •liouM  U:  -^oni^fwhat  more  than  twice  the  distance 
/rl  fh'  l'//>il  |/'hjrth  <;f  the  lejH  from  the  oliserver.  The  mirror  i« 
U»'  fi  ♦'»  h"  «< -^  »^'riMrwhat  hlanrm^  to  tlie  lenH  and  the  eye  of  the 
|/Mh/h».  11  rh';  inirr<ir  in  profHurly  adjiiHtCil  for  the  lens  and  the 
ttrtui",  v/"  »)iiiU  /ihfaifi,  if  we  throw  t lie  image  of  the  flame  ui»on  the 
^,u\11l  oi  nnv  )tnut\  or  th<»  rheek  of  tlie  [>atient,  a  hright  circle  of 
lit/hK  wilh  u  «rn;ill  <hirk  ^'rntnil  HjK>t,  whicli  correH[K)nd8  to  theo|»en- 
ifij/  ifi  Mm'  «)»<•♦  iihnn.  Th^whirk  HjK^t  is  then  to  he  thrown  into  the 
|iii|>il  ol  Mm-  «•><•  iiiMh-r  <'xamination,  the  Hurg<?on  jilacing  the  mirror 
r|oi<'  Im  hiit  own  i'y<%  immI  looking  througli  the  aperture  into  the 
(.iiliMitM  i'v«',  wh'u'h  HhonM  nllord  a  l)ri^ht  luminous  reflex.  For 
Ihn  MMlii*'*!  Mioih*  ori'Xjiminntion  a  hi-convex  l<*nrt  of  from  2  to  3 
ihi'lii'w  InriiM  in  |o  hi^  h<«l(l  hi'lon*  thee^'(;  under ohservation.  I,  more- 
nviM,  iilwn  mmp  ii  rnnv«'X  IruHofH  or  10  inches  focus  l)ehind  the  mirror, 
in  ni'ih'T  Ml  ill  miin«  lo  nnignily  the  image,     it'  the  direct  examina- 
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tion  is  employed,  a  concave  lens  will  generally  be  required  behind 
the  speculum.  At  first  this  instrument  may  be  somewhat  more 
difficult  to  use  than  the  concave  mirror,  on  account  of  our  having 
to  regulate  the  position  of  the  collecting  lens  with  respect  to  the 
flame  and  the  mirror ;  but  a  little  practice  and  perseverance  will 
very  soon  overcome  this  difficulty. 

(3.)  The  Ophthalmoscope  of  Zehendeb. 

This  consists  in  the  combination  of  a  slightly  convex  mirror  with 
a  l)i-oonvex  collecting  lens.  The  illumination  of  the  retinal  image 
is  thus  greatly  increased,  for  the  whole  of  the  cone  of  light  reflected 
from  the  mirror  can  be  collected  into  a  narrower  section,  and  can 
be  thrown  into  the  eye  without  the  peripheral  ravs  being  inter- 
cepted by  the  edge  of  the  pupil ;  more  light  can  also  be  diffused  over 
the  fundus,  and  it  can  be  more  strongly  concentrated  upon  one 
j)oint.  , 

This  ophthalmoscof^  is,  in  fact,  a  modification  of  that  of  Coccius, 
and  it  very  closely  resembles  the  present  form.  Indeed,  at  the  first 
gla!ice,  they  may  be  readily  mistaken  for  each  other.  On  closer 
observation  it  will  be,  however,  noticed,  that  Zehender's  mirror  is 
convex,  whereas  that  of  Coccius  is  quite  plain.  Moreover,  on  look- 
ing into  Zehender's,  we  get  a  smaller  image  ot  our  face  than  is  the 
case  with  that  of  Coccius.  It  is  certainly  the  best  ophthahnoscope 
for  the  direct  examination,  but  I  prefer  Coccius'  for  the  indirect 
mode  of  observation.  Indeed,  the  latter  answers  so  well  for  both 
j)uri)08e8,  that  for  the  general  surgeon  it  will  amply  suffice. 

[(4.)  The  Ophthalmoscope  op  Lorino. 

This  instrument  is  extremely  useful  for  the  direct  method  of 
examination,  as  it  avoids  a  constant  change  of  lens  behind  the 
mirror,  and  expedites  the  determination  of  errors  of  refraction. 
It  is  so  constructed^  as  to  contain  the  requisite  convex  and  concave 
glasses  in  three  cylijiders  placed  behind  the  mirror,  and  their  rota- 
tion enables  the  surgeon  to  rapidly  obtiiin  the  proper  lens  for  his 
examination.  Each  cylinder  is  pierced  for  eiffht  glasses,  forming  in 
the  aggregate  a  series  of  lenses  extending  with  but  comparatively 
slight  differences  in  focal  value,  from  convex  ,'g  to  J  and  from 
concave  ^'g  to  J. 

The  manner  in  which  the  glasses  are  divided  among  the  cylin- 
dei-s  will  be  readily  understOKxl  from  the  accompanying  figures 
(Fig.  132).  The  first  cylinder  is  made  up  entirely  of  convex  glasses, 
by  means  of  which  all  ordinary  degrees  of  hypermetropia  can  with 
sufficient  exactness  be  determined.  One  hole  (0)  is  left  vacant  to 
represent  enmietropia,  without  the  necessity  of  removing  the  cylin- 
der, and  for  examination  by  the  inverted  image  without  an  eye- 
piece ;  should,  however,  the  latter  be  desii^ed,  the  observer  has  a 

»  "Amer.  Journal  of  Med.  Sci.,"  April,  1870,  p.  840. 
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Pig,  \.  Dflfilt  of  Ij«»rtiig*t  ophthilmoieope  witb  ejlloder  ia  potiikua.  Fijf.  3.  Front  ti#ir 
of  loitryuiviii.  Pig»-  %  i^d  4.  lUmaiii&iiK  cjHiidcn  d»iftebe4.  Fig.  5,  Astigmnlie  of'^ooiefe*^ 
■11*1  mirror, 

large  selection  at  hi*  cofniiiaiiJ.     The  ftecond  eylin^ler  contains  the 
concavott  of  luoJcrate  i'ocal  {.lOwer,  and  the  tliu'd  is  com[>oseil  of 
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the  high  numbers,  both  positive  and  negative.  These  strong  num- 
ber are  designed  for  the  determination  of  the  highest  degrees  of 
errors  of  refraction  and  for  the  measurement  of  the  inequalities  of 
the  fundus,  such  as  excavations  and  elevations  of  the  optic  nerve, 
projections  of  tumors,  retinal  detachments,  membranes  in  the 
vitreous,  etc. 

The  mirror  being  contaiiied'in  a  separate  case  is  made  detachable 
from  the  rest  of  the  instrument,  which  can  then  be  used  as  an 
optometer,  the  patient  himself  revolving  the  cylinder  till  the 
suitable  glass  is  obtained. 

Besides  the  common  concave  mirror  Dr.  Loring  has  had  another 
constructed  which  was  originally  designed  for  a  stenopteic  slit  to 
be  used  with  the  instrument  w^hen  employed  as  an  optometer  for 
the  determination  of  astigmatism.  It  consisted  of  a  thin  plate 
with  a  slit  in  it,  whose  length  was  equal  to  the  diameter  of  the 
perforations  in  the  cylinder.  This  Avas  mounted  like  the  mirror, 
and  made  to  fit  in  the  mirror  cell  in  which  it  revolved,  so  as  to 
allow  the  slit  to  correspond  with  any  given  meridian  of  the  cornea. 
The  meridian  once  determined,  the  patient  turned  the  cylinder  till 
the  suitable  glass  was  obtained.  This  plate  was  subsequently  made 
with  a  polished  surface  in  front,  and  then  was  made  to  serve  also 
as  a  mirror  for  determining,  by  means  of  the  ophthalmoscope,  the 
amount  of  astigmatism  in  the  principal  meridians  of  the  eye.] 


2— THE  FIXED  OPHTHALMOSCOPE  OP  LIEBREICH. 

This  instrument  is  constructed  upon  the  principle  of  the  concave 
mirror  as  it  is  employed  in  the  indirect  mode  of  examination,  and 
is  so  arranged  that  the  whole  apparatus  (mirror  and  object  lens)  is 
fixed  to  a  table,  thus  allowing  the  surgeon  free  use  of  his  hands, 
and,  when  it  is  properly  adjusted,  enabling  even  an  unskilled 
observer  to  sec  the  details  of  the  fundus. 

The  instrument  consists  of  two  tubes,  moving  one  over  the 
other.  That  nearest  to  the  surgeon  has  a  small  oblong  portion 
cut  out  of  its  side,  in  order  to  admit  the  light  to  the  concave 
mirror,  which  is  attached  to  its  extremity.  Behind  the  speculum, 
there  is  a  small  clip  for  an  ocular  lens.  The  other  tube  carries,  at 
its  free  end,  a  bi-convex  object  lens  of  from  2  to  2J  inches  focus, 
which  is  to  be  placed  about  2J  inches  from  the  patient's  eye.  The 
two  tubes  are  moveable,  one  ujwn  the  other,  by  a  rack  and  pinion, 
so  that  the  mirror  and  the  object  lens  may  be  adjusted  to  any 
required  distance.  The  whole  apparatus  is  supported  on  an  up- 
right stem,  and  may  be  fixed  by  a  clamp  to  the  corner  of  a  table. 
This  stem  is  also  supplied  with  a  moveable  rest  to  receive  the 
patient's  chin,  and  thus  to  steady  his  head,  which  purix)se  is  like- 
wise assisted  by  a  small  arc,  supported  by  a  rod  adjusted  to  the 
upper  end  of  the  stem,  the  arc  receiving  the  patient's  forehead. 
Two  small  black  shades  are  adjusted  to  the  tubes,  so  as  to  cut  off 
the  light  of  the  lamp  from  the  eyes  of  the  patient  and  the  observer. 
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The  laTiip  is  to  be  placed  a  few  inches  from  the  instrument,  and 
neiiiiy  *»pposite  to  tlie  ojicnhiiji;  in  tlie  tiilie  contaiinng  the  mirror, 
BO  that  it8  mys  may  fall  direet  upon  the  latter.  The  patient  is  to 
be  seated  at  the  other  end  of  the  ajiparutus,  having  the  eye  under 
examination  on  a  level  witli  tlie  ohjeofc  lens,  and  about  2J  inches 
from  it.  Jiefore  illuminating  liis  eye,  it  will  be  best  to  throw  the 
light  upon  the  palm  of  our  liand,  u}»on  which  it  sliouhl  form  a 
luight  circle  of  liglit  having  a  small  central  dark  sfxit  ;  if  this  is 
obtained,  the  instrument  is  properly  adju^^ted,  and  the  light  t*honld 
be  thrown  into  the  paticnt'«  pupil,  which  should  be  widely  dihitetl 
l»y  atropine.  If  the  reHectiou  is  not  i*nujuU  but  jagged  or  faint, 
tlicre  is  some  fault  in  the  adjustment  of  tlie  lamp,  mirror,  or  olyect 
lens,  which  nuist  be  corrected  before  the  examinntion  h  commenced. 
If  the  reflections  of  the  lamp  on  the  retina  confuse  the  image,  the 
object  lens  should  be  slightly  turned,  so  as  to  separate  tlie  two 
reflections  and  remove  them  from  the  centi-e  of  the  field  of  view. 

This  instrument  is  especially  useful  for  rlenronstration  to  a  class; 
or  for  the  purpose  of  drawing  the  a p]iea ranees  of  the  fundus,  as  it 
leaves  both  hands  of  tlie  surgeon  at  lihcrty.  For  common  exami- 
nation it  is  too  tedious  ami  itjconvcnient,  as  we  are  completely 
dependent  upon  the  patient,  for  the  siigbtest  movement  of  liis  eye 
will  throw  the  object  out  of  view%  wiiereas  with  the  Inind  (iphthaU 
moscoiK3  we  ai-e  chiefly  deiKMident  ui>ou  our  own  dexterity, 

A  very  excellent  modification  of  Liebreich's  instrument  has 
been  made  by  Messrs.  Smith  and  Bet-k,  as  BUggested  by  Mr. 
Kilhurn.  It  h  more  easily  adjustable,  and  its  position  with  regard 
to  the  patient  and  observer  can  he  more  readily  changed.  Instead 
of  being  screwed  on  to  the  edcje  of  the  table,  tliis  instrument  is 
fixetl  upon  a  small  board  supplied  with  rollers,  which  enables  its 
jKiJsition  to  be  clninged  with  great  facility,  ami  cpiite  indei^endently 
of  the  patient.  Moreover,  the  ntandanl  carries  a  paraffin  lamp,  so 
that  the  position  of  the  opbtbalmoscope  towards  the  light  always 
remains  tlie  same,  even  aUhough  the  former  may  be  moved  nem*er 
to.  or  further  from»  the  {mtient.  This  arrangement  save^  a  great 
deal  of  time  and  trouble,  and  obviates  the  constant  change  of  posi- 
tinii  between  the  lamp  and  the  ophtlialmoscojH?,  necessitated  by 
anv  movement  of  the  latter.  The  rest  whtcli  sup|»orta  the  patient's 
clnn,  instead  of  being  attached  to  the  instrument  is  independent 
of  it,  and  is  supported  on  a  separate  standard.  This  i>ermit3  the 
jxvsition  of  the  instrument  to  be  changed  without  afleeting  that  of 
the  patient. 

Dn  Lionel  Beale  has  devised  a  very  ingenious  ophthalmoscope, 
which  can  be  used  without  darkening  the  room,  and  whicli  will 
be  found  esjHx»ially  useful  in  the  light  wards  of  a  hospital,  and  in 
the  physician's  consulting  room.  I  have  been  able  to  see  the  de- 
tails of  the  fundus  perfectly  with  it  by  broad  daylight. 

Dr.  Beale  has  obtained  this  result  by  inclosing  the  reflector  and 

liens  in  a  tube,  to  the  side  of  wrbich  is  adapted  a  small  (karaffiu 

Llamiif  with   a   large   plano-cv>nvex  lens.     The  illumination   is  so 

strung  that  it  m  not  necessary  for  the  tube  to  fit  at  all  accurately 
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to  the  margin  of  the  orbit,  and,  indeed,  the  instrument  can  be  used 
quite  successfully  even  if  two  or  three  inches  traversed  by  daylight 
intervene.  The  reflector  is  fixed  in  thfe  tube  at  the  proper  angle, 
and  the  lens  is  made  to  incline  a  little,  so  as  to  remove  the  reflec- 
tions upon  the  retina  out  of  the  field  of  vision.  With  this  instru- 
ment the  optic  disk  is  at  once  brought  into  view  without  any 
difliculty,  and  as  the  lamp  moves  with  the  mirror  and  lens,  inex- 
perienced persons  can  use  the  apparatus  successfully  almost  upon 
the  first  trial.  The  instrument  weighs  nearly  a  pound,  but  it  can 
be  made  very  much  lighter.  The  lamp  is  the  same  as  that  which 
Dr.  Beale  has  adap)ted  to  the  hand  microscopes  he  used  for  the 
demonstration  of  objects  in  his  lectures.  For  making  ophthalmo- 
scopic drawings,  the  instrument  can  be  fixed  to  a  pillar  and  stand. 
The  artist  can  work  in  daylight  with  very  little  effort,  while  the 
jiatient  can  retain  the  eye  fixed  in  the  proper  position  without 
exertion. 

The  instrument  has  been  made  by  Mr.  Hawksley,  of  Blenheim- 
street,  Bond-street,  who  is  now  engaged  in  simplifying  the  arrange- 
ments, as  much  as  jjossible,  and  in  carrying  out  some  improvements 
and  reducing  the  weight  of  the  metal  work.  Mr.  Hawksley  thinks 
the  cost  will  be  less  than  two  guineas. 


3.— BINOCULAR  OPHTHALMOSCOPES,  Etc 

We  are  indebted  for  this  valuable 
and  ingenious  instrument  to  Dr.  Gi- 
raud-Teulon,  who  was  the  fii-st  to 
solve  the  diflScult  problem  how  it  was 
]>os8ible  to  gain  a  binocular  view  of 
the  details  of  the  fundus,  and  thus 
give  a  stereoscopic  effect  to  the 
image. 

The  annexed  diagram  (Fig.  133) 
will  explain  its  mode  of  action.  Let 
O  be  the  eye  of  the  patient,  L  the 
object  lens,  and  m  w,  the  concave 
mirror,  having  a  central  aperture. 
Behind  the  mirror  are  two  rhombs 
(R  R)  of  crown  glass,  ground  so  as  to 
atiTord  a  double  refraction  at  an  angle 
of  45°.  These  rhombs  are  in  contact 
at  the  edge  o,  thus  equally  dividing 
the  aperture  of  the  mirror.  The  ef- 
fect of  this  arrangement  is  that  each 
pencil  of  rays,  diverging  from  the 
actual  image  (a)  of  the  background 
of  the  eye,  after  falling  upon  the 
mirror,  is  divided  into  two — a  right 
and  left  half — and  is  then  reflected 
by  the  opposite  sides  of  the  rhombs 
in  such  a  manner  that  it  will  emerge  AfUr  Gir«ttd.T«uiun. 
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parallel  to  its  orisciiial  alirectioii,  and  give  rise  to  two  inverted 
inisiges  d  and  //,  The  one  (d)  belongins^  to  the  right  eye,  the  other 
{(/)  to  the  left.  In  order  to  cause  tliese  two  imascea  to  become 
united,  two  decent  rated  lenses  are  adjusted  behind  the  rhombs. 
The  two  images  d  and  y  are  consequently  united  at  a\  and  the 
observer  thiiB gains  one  stereoecopic  view  ot'  the  details  of  tlie  fundus. 
The  dinnd vantage  of  tliie  ophthahnoseoiie,  as  originally  cou- 
sfmeteJ,  was,  that  as  the  rhombs  were  adjusted  for  a  certain  fixed 
distance,  it  only  suited  |ieraon8  wdiase  eyes  were  a  corresjK»nding 
width  u]mrt  fnun  each  other;  for  if  they  were  either  nearer  or  fur- 
ther apart  than  the  ocular  o|»i^niogs,  the  surgeon  either  found  that 
one  eye  was  altogether  excloded  from  jfarticiimtion  in  tlic  visual 
act,  or  that  he  saw  double.  This  dilKcolty  has  now  been  removed 
by  a  division  of  one  of  the  rhombs  into  two  part^,  the  outer  of 
which  is  moveable,  and  thus  allows  of  the  instrument  being  adapte^l 
to  all  eyes. 

Tlie  mode  of  using  tl/is  instrument  tliffei-s  somewliat  from  that  of  ^ 
the  ordinary  monocular  of)hthalnjnsco]K?,  Before  attempting  to 
viKo  it,  the  observer  should  accurately  adjust  it  for  Ills  eyes,  so  that 
wlien  lie  is  looking  with  both  eyes  at  an  object,  lie  receives  a  single, 
clearly  detined  inmge.  The  readiest  mode  of  adjusting  the  instru- 
ment is,  to  pull  out  to  its  furthest  extent  the  screw  at  the  end^ 
which  governs  the  position  ot  tlie  moveable  half  of  the  prism,  and 
then  to  look  through  the  ocular  o{)cnings  at  the  ilame  of  the  lamp 
placed  at  a  distance  of  from  12  to  18  inches.  If  the  observer  only 
see^  one  image  of  the  flame,  he  must  alternately  close  each  eye,  and 
notice  whether  the  image  remains  apparent  on  the  closui^e  of  either 
eye;  if  so,  the  instrument  is  properly  adjusted.  But  if  the  ima^e 
disappears  when  the  one  eye  is  sliut,  it  sliows  at  once  that  the  oV 
server  was  only  looking  through  one  ocular  ojiening,  and  that  the 
}»osition  of  the  rhomb  must  l>e  changed.  If  two  images  are  seen, 
the  screw  umst  be  gently  pushed  in  (or  out,  as  the  ease  may  be) 
until  they  are  brought  cli>ser  and  closer  together,  and  are  at  last 
fu^d  into  one  clear  and  well  defined  image,  which  must  remain 
apfnarent  on  tlie  closure  of  eitlier  eye.  The  lamp  is  then  to  be 
placed  directly  behind  tlie  patient,  so  that  its  rays  may  pass  over 
his  head  to  the  observer,  wlio  is  seated  straight  before  him.  Before 
the  examination  is  commenced,  the  surgeon  should  again  convince 
himself  of  the  proi>er  adjustment  of  the  instrument,  by  throwing 
the  light  into  the  pupil  and  noticing  whether  or  not  he  sees  on© 
limage  of  it,  and  wliether  this  remains  api»arent  when  either  eye  is 
'closed.  At  first,  it  is  l>etter  to  dilate  tlie  pupil  with  atropine,  as 
this  greatly  facilitates  the  examination,  for  even  to  an  accomplished 
oplithalmoscopist  the  binocular  ophthalmoscof>e  will  pn>ve  some- 
what  strange  at  the  commencement,  and  will  require  to  be  used  a 
few  times  before  he  lx»comes  thoroughly  familiar  with  it.  In  the 
liioio  recent  form  of  Giraud-Teu Ion's  instrument,  the  mirmr  admits 
t>f  a  lateral  movement,  so  that  the  lamp  may  be  placed  at  the  side 
^»F  the  parient.  I,  however,  much  prefer  the  illumination  from 
above;  still  this  is  not  always  convenient,  and  therefore  it  is  neces* 
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sarv  that  the  mirror  sliould  have  a  lateral  movement,  more  espe- 
cially for  the  direct  examination,  which  it  renders  more  easy. 

A  very  excellent  form  of  binocular  ophthalmoscope  has  been  in- 
vented by  Messra.  Laurence  and  lleisch.     [Fig.  134.]    It  consists 


[Fig.  185.1 


of  a  set  of  prisms  arranged  so  as  to  divide  the  rays  into  two.  The 
two  central  prisms  are  fixed,  but  the  two  lateral  ones  are  moveable 
in  such  a  manner  that  they  not  only  allow  of  a  lateral  movement, 
but  their  inclination  can  also  be  changed,  so  that  the  angle  of  di- 
vergence of  the  rays  from  the  median  line  can  be  altered  as  may  be 
necessary.  On  account  of  this  arrangement,  the  decentred  lenses 
of  Giraud-Teulon  are  unnecessary,  and  instead  of  these,  convex 
spherical  lenses  may  be  employed,  and  the  image  be  thus  consid- 
erablv  enlarged. 

"  The  instrument*  consists  of  a  horizontal  metallic  plate  [A  B] 
IJ  centimetre  wide  and  10  centimetres  long,  with  a  central  per- 
foration. Behind  this  plate  the  central  prisms  [E  E]  are  fixed, 
and  the  lateral  ones  [F  F]  slide  in  moveable  settings,  furnished 
with  an  index  and  graduated  scale,  by  which  their  distance  apart 
can  be  read  oft*  at  a  glance.  Their  inclination  is  regulated  by  a 
screw  [G  6]  that  acts  upon  both  of  them 
at  once.  The  mirror  [Kj  turns  upon  a  pin 
on  the  upper  part  of  the  plate,  and  tne  instru 
ment  is  comj»leted  bv  a  moveable  wooden 
handle.  The  metallic  portions  are  con- 
Ktructed  of  aluminium  bronze,  and  the  total 
weight  is  thus  reduced  to  2  ounces  and  50 

trains.  The  case,  as  fitted  up  by  Messrs. 
lurray  and  Heath,  contains  also  an  object 
lens,  and  two  pairs  of  oculars,  and  is  made  of 
a  shape  and  size  convenient  for  the  pocket." 
[The  optical  action  of  the  instrument  is 
represented  in  Fig.  135.  "  0  A  and  0  B 
are  the  extreme  outer  rays  of  a  pencil  pro- 
ceeding from  a  jwint  (O)  of  the  inverted 
image  formed  by  the  ordinary  object  lens; 
the  ray  0  B  is  reflected  by  the  prism  B  to 
the  prism  D,  and  hence  to  the  observer's 
riglit  eye  placed  behind  D.     Similarly,  the 


'  Vide  Carter*s  translation  of  Zander,  p.  61* 
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ray  0  A  is  reflected  to  the  observer's  left  eye.  lie  tlien  &eefi  (wo 
images  of  tlie  finidiis  oculi.  By  hieliiiing  the  oculflr  j^riRme  (1) 
and  C)  Hiwafds  l>y  the  meehanisui  deseribed  at  Fig.  134,  tlie  two 
images  are  fused  iuto  one,'' 

"Tlje  lUMiiner  of  using  this  iiistroinejit  diflera  but  little  from 
that  of  ufiiog  the  ordiiiary  o|»hthaliii08eof»e,  exeeptiiig  that  the 
light  ia  placed  above  the  head  of  the  jiatient,  and  in  the  same 
vertical  plane  as  that  of  the  eye  to  be  examined.  (Fig,  130.)     The 

Fiif,  130. 
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ol>servor  ho]ds  flie  instrument  horizontally,  with  the  oeulnr  prisms 
opposite  his  eyes,  and  reflects  tlic  light  into  the  eye  of  tlie  patient 
by  tilting  the  min-or  on  its  hinge;  in  all  other  respects  it  is  used 
as  an  ordinary  ojihthalmoscope."] 

Til  is  ophtlialn]oseo}(e  |»ossci?ses  certainly  several  advantages  over 
that  of  Girand-Teulon.  In  the  first  place,  it  is  much  lighter,  which 
iH  vQry  conveTiieiit  if  immerons  cases  have  to  he  examined,  tor  then 
a  heavy  instrument  proves  irksome  and  fatiguing.  Again,  on 
account  of  the  alteration  which  can  be  made  in  the  inclination  of 
the  prisms,  the  strain  ujion  the  internal  recti  nmscles,  ir^  maintain- 
ing a  forced  convergence  in  order  to  unite  tlie  double  images,  ia 
done  away  with.  Ihit  this  instrument  is  rather  more  a]>t  to  get 
out  of  order  tlinn  that  of  Giraod-Teidon,  if  it  be  carelessly  handleil, 
m  is  apt  to  be  the  case  in  a  ebiss,  where  it  is  used  by  many  ditterent 
jK^i-sons, 

The  great  advantage  of  the  binocular  oplithalmoscope  consists 
in  its  attbrding  us  a  stereoscopic  view  of  tlie  details  of  tbe  fundus, 
eo  that  they  are  brought  into  relief  We  are  thus  enaljlcd  to  judge 
of  the  real   thickne^ss  of  the  retina,  and   can    readily   determine 
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whether  this  is  abnobmally  increased  or  diminished.  The  slightest 
degrees  of  detachment  of  the  retina  are  also  easily  recognized. 
The  optic  disk  shows  itself  in  its  reality,  and  we  can  detect  at  a 
glance  whether  its  surface  is  level,  arched  forward,  or  excavated. 
Whereas,  with  the  monocular  ophthalmoscope,  slight  changes  in 
the  level  of  the  disk  are  often  very  difficult  to  determine  with 
certainty,  even  by  an  accomplished  ophthalmoscopist.  Again,  we 
can  ascertain  with  facility  the  exact  position  of  extravasations  of 
blooil,  exudations  of  lymph,  or  collections  of  pigment,  and  whether 
they  are  situated  in  the  retina  or  the  choroid,  or  perhaps  in  both 
these  tissues.  These  points  in  the  differential  diagnosis  are  often 
of  much  importance  in  framing  the  prognosis. 

Various  forms  of  aut-op/Ufuilmoscopes^  6y  which  the  surgeon  could 
examine  his  own  eye,  have  been  devised,  the  first  who  succeeded 
in  constructing  such  an 

instrument     being    C)oc-  Fig.  137. 

cius,    since    then     Hey-  a"    \  ^ 

m  a  n  n,    Giraud-Teulou,  / ;  .         \  /.f 

and  Zehender  have  in- 
vented different  kinds 
of  aut-ophthalmoscoi>e3. 
The  best  and  simplest  of 
these  is,  I  think,  Giraud- 
Teuloii's.  "Its  action  is 
explained  "by  the  accom- 
panying diagram  (Fig. 
137),  copied  from  Giraud- 
Teulon's  article  in  the 
French  translation  of 
Mackenzie.  The  instru- 
ment consists  of  two  plane 
mirrors  m  m',  inclined  to 

one  another  at  an  angle  of  90°,  and  placed  in  front  of  the  observer. 
A  concave  mirror  {e  r')  is  held  obliquely  before  the  left  eye  (g)y  so 
that  the  rays  from  a  flame  (F)  are  reflected  on  to  ?/i,  a!id  thence  on 
to  m',  which  will  reflect  them  into  the  right  eye(rf).  A  double 
convex  lens  I  is  placed  between  d  and  m\  by  which  an  inverted 
aerial  image  of  A  is  formed,  wliich  is  situated  in  reality  at  a' 
between  the  two  mirrors,  but  which  will  appear  to  g  to  be  situated 
beyond  the  mirror  m  at  a".  In  fact  the  rays  emanating  from  rf, 
instead  of  passing  straight  on,  are  bent  twice  at  a  right  an^le,  and 
brought  back  to  g^  witliout  having  undergone  any  change  in  their 
relative  positions. 


4— THE  EXAMINATION  WITH  THE  OPHTHALMOSCOPE. 

In  the  selection  of  a  portable  monocular  ophthalmoscope,  our 
choice  for  the  examination  of  the  inverted  image  lies,  I  think, 
between  the  instruments  of  Coccius  and  Liebreich.     The  latter, 
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on  account  of  its  being  somewliat  easier  to  use,  is  the  one  miwifci 
generally  eni[»lnyed.  But  a«  certain  difficulties  in  the  tide  of  the 
oplitlmhnoftc'oiie  have  always  tn  be  overcome  by  beginuere,  I  think 
it  juist  as  well  that  tliey  should  commence  at  once  with  the  beet 
linMtrunicnt,  even  altliough  the  difficulty  of  the  examination  be 
thereby  j^nincwliat  enhanced.  I  liave  for  many  years  used  Coccios' 
instrun»ent  tnr  the  inverted  image,  in  preference  to  any  other,  as  it 
!inHset*seft  certain  decided  advantages  over  the  concave  niirron 
ThuH,  on  account  of  the  lateral  collecting  lens,  we  can  alter  the 
fnnil  lengtlj  of  the  mirror  and  the  intenrtily  of  the  illumination  to 
any  desired  extent,  and  wo  am  jiIho  more  fully  concentrate  the 
pentnl  of  light  upon  any  given  i»ortiou  of  the  fundus  wliich  we 
wisli  to  8td>mit  to  special  examination.  The  corneal  reflex  is  also 
much  lesB,  and  thi.s  is  of  great  intportance  if  the  pupil  is  very 
HUiall,  as  i>^  frequently  the  case  in  elderly  people^  in  whom,  with 
the  eoneuve  mirror,  we  can  often  obtain,  on  account  of  the  great 
cm-tical  I't't^ex,  liut  a  very  imperfect  view  of  the  fundus  without 
artilii"ial  tlilatation  of  the  i)UpiK 

CtJccins*  op)ithulnio&cope  is  also  decidedly  t>ctter  than  Liebreich's 
for  the  examination  of  the  erect  irruige,  although  it  is  for  this  pur- 
pom*  somewliat  inferior  to  Zehenders,  But  to  pei-aons  who  desim 
to  have  only  oat-  tiphthalmosCi>(x%  which  shall  serve  them  for  all 
jairpt^ses,  1  sh<uild  r^^^comniend  that  of  Uoccius,  as  fulfilling  this 
dcHidcratum  better  than  any  other 

Vor  ccmducting  an  ophthalinoseopic  examination,  a  darkened 
mom  and  a  bright,  steady-burning  lampaix*  essentially  necessary.  In 
arranging  a  room  for  this  ]surix)se  in  a  ]>ublic  institution,  care  must 
be  taken  that  a  bright  stream  of  daylight  does  not  enter  directly  in 
front  of  the  patient,  as  this  produiet?  great  reflection,  weakens  the 
ilhimiinition  of  the  fundus,  and  renders  the  exanjination  far  more 
difficult,  atjd  needlessly  trying  to  the  eyes  of  the  surgeon. 

The  best  gasdami*  for  opl»thalmosco]Uc  pnr[»oses  is  that  employeil 
at  Moor  fields,  which  has  an  Argnnd  ]>orcelain  burner,  i»erfomted 
by  a  number  of  small  apertures^  and  closed  underneath  by  a  very 
fine  wire  itftuze,  so  as  to  regulate  tlie  draught,  and  thus  steady  the 
flame.  The  burner  should  not  be  too  small,  but  should  give  a  full 
iMUnd  flame,  as  this  attbnls  a  much  better  illumination  than  if  the 
flame  is  long  and  thin.  It  is  attached  to  a  bracket,  which  admits 
of  a  universal  movement  in  all  directions.  In  the  consulting  room, 
a  Btandanl  ui»right  burner,  eonnecttxl  with  a  gas  pij>e  by  means  of 
an  elastic  tuK%  will  W,  however,  jx^rhafis  more  tx>nvenient.  Or  a 
gotnl,  bright-burning  nKxlerator  lamj*  may  be  employed.  The  lamp 
or  burner  is  to  l»e  ct>vei\Hl  0!d\'  by  a  chimney^  and  not  a  glol>e.  In 
order  to  decn^ase  the  intensity  of  the  light/and  thus  to  diminisU 
the  contructiiui  of  the  pui»il,  a  blue  ehinmey  may  l>e  employed,  or 
.what  is  srill  Mter,  a  blue  olyeet  lens,  n-  -ted  by  Mr,  Cjirter, 

'"which  is  made  by  cementing  a  plane,  1  _  e  glass  (A  tint)  be- 

tween two  ",  V  lenses  of  the  r^npnrvti  power. 

It  is  best  .  _.  nner  lo  have  the  pupil  widely  dilated  bjr 

«iropii>e^  as  lliis  greatly  taeilitates  ilie  esumiiiiation.    But  when  be 
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has  acquired  some  dexterity  in  the  use  of  the  ophthalmoscope,  he 
must  learn  to  examine  with  an  undilated  pupil,  for  the  use  of 
atropine  proves  very  inconvenient  to  the  patients.  It  should,  there- 
fore, only  be  employed  exceptionally,  and  when  it  is  essentially 
necessar}',  as  for  instance  when  the  pupil  is  very  small,  and  the 
}>eriphery  of  the  fundus  has  to  be  examined  for  a  sus[)ected  slight 
detachment  of  the  retina,  or  morbid  changes  in  the  outlying  por- 
tions of  the  choroid  and  retina.  The  examination  in  the  region  of 
the  3'ellow  spot  is  also  very  difficult,  on  account  of  the  great  reflec- 
tion of  the  light,  and  the  great  contraction  of  the  pupif  when  this 
piirt  of  the  eye  is  illuminated.  If  atronia  is  used,  only  a  weak 
solution  should  be  employed,  otherwise  tne  dilatation  of  the  pupil 
will  not  only  last  sometime,  but  there  will  also  be  much  inconve- 
nience from  the  paralysis  of  the  accommodation,  which  will,  per- 
hap,  prevent  the  patient  from  using  his  eyes  for  reading  and 
writing  for  several  daj's.  For  the  purpose  of  simply  dilating  the 
pu{)il  for  ophthalmoscoping,  a  drop  of  a  solution  of  1  grain  of  atro- 
pine to  10  or  12  ounces  of  water  will  suffice  to  produce  the  requisite 
degree  of  dilatation  in  about  an  hour,  and  it  will  continue  from  12 
to  30  hours.  The  atropinized  gelatine  disks  will  be  found  very 
convenient,  as  the  patient  can  himself  place  one  in  the  eje,  before 
his  visit  to  the  surgeon. 


6.— THE  EXAMINATION  OF  THE  ACTUAL  INVERTED 

IMAGE. 

The  patient  is  to  be  seated  on  a  chair,  and  the  lamp  should  l)e 
placed  Dcside,  and  somewhat  behind  him,  at  the  side  corresponding 
to  the  eye  which  is  to  be  examined.  The  surgeon  then  seats  him- 
self directly  opposite  to  the  patient,  and,  holding  the  mirror  in  his 
right  hand,  places  it  close  before  his  eye,  so  that  its  upper  edge  rests 
against  the  superior  margin  of  the  orbit.  Then,  turning  the  mirror 
sfightly  towards  the  lamp,  he  throws  the  refle<ition  of  the  flame  into 
the  eye,  the  pupil  of  which  will  be  brightly  illuminated.  This 
movement  of  the  mirror  must  be  very  slight,  and  simply  made  by 
i^otating  the  handle  a  very*  little  between  the  fingers,  otherwise  the 
reflection  will  be  thrown  considerably  above  or  to  the  side  of  the 
patient's  head.  The  beginner  always  finds  some  difficulty  in  ac- 
(juiring  these  slight  movements  of  the  mirror,  as  also  the  power  of 
moving  his  own  head  in  difterent  directions,  and  yet  constantly 
keeping  the  eye  well  illuminated.  When  the  fundus  is  thoroughly 
lighted  up,  the  rim  of  the  biconvex  object  lens  is  to  be  taken 
lightly  between  the  forefinger  and  thumb  of  the  left  hand,  and  held 
about  two  inches  from  tlie  eye  under  examination.  The  ring 
finger  is  to  be  p)laced  against  the  upper  edge  of  the  orbit,  in  order 
to  steady  the  hand,  and  this  leaves  the  little  finger  free  for  lifting 
the  upper  lid  if  necessary.  [Fig.  138.]  The  object  lens  should  w 
held  at  such  a  distance  from  the  eye,  that  its  focal  length  coincides 
with  the  pupil.     A  2-inch  lens  should,  therefore,  be  neld  a  little 


332 


THE    USE    OF    THE    OPHTHALMOSCOPE. 


less  thfui  two  iiK'lies  from  the  cornea,  and  a  3-incli  lens  a  little  less 
flian  lliree  indieR.  At  first,  soiiie  difficulty  ir  always^  experienced 
in  keeping  the  eye  illiiTidnated  dnring  tlie  adjustnieut  of  the  object 
lens,  as  the  observers  attention  is  apt  to  be  entirely  directed  to  it, 

[Fig,  1^8.] 


// 


U 


and  lie  fofgets  all  abont  the  i  1  him i nation.  Indeed  one  of  the  chief 
difficulties  that  the  beginner  has  to  overcome,  U  lliat  of  learning 
to  work  both  hands  readily  toi:cether. 

When  the  iundiis  is  well  illuminated,  we  shn^dd  first  endeavor 
to  ^ain  a  view  nf  the  optic  di^k^  and  the  patient  sliould  thcreforu 
he  <lir€<*ted  to  look  at  the  ear  of  the  ol;h?erver  which  is  on  the 
oppKsite  side  to  the  eye  under  examination,  so  that  the  optic  axis 
of  the  latter  may  he  turned  sonjewhat  inwards.  Thus  if  the  right 
eye  is  to  be  examined,  the  patient  tihtmhl  h>ok  toward.^  the  stur- 
geon *8  right  ear,  and  vice  ven^a.  For  as  the  entrance  of  the  oj^tic 
nerve  in  not  situated  in  the  optic  axis  (centre  of  the  retina),  but. 
ti^wurdw  ih*  na.^l  side,  it  is  necessary  that  the  ]iiatient  should  look 
inwards,  in  order  that  the  disk  may  be  brought  directly  opposite 
to  the  observer's  eye.  To  gain  this  {position,  the  natient  may  also 
lie  directed  to  look  at  the  uplifted  little  finger  of  the  hand  hoblitig 
the  ophthalmo8coi»e.  In  this  case  its  handle  may  be  held  horizon- 
tally, and  the  left  hand  u^ed  for  holding  the  mirror  when  tlie  left 
eye  h  under  examination.  It  is  still  m<'re  convenient  to  have  a 
screen  or  lx>ard,  divided  into  ditferently-numbcivd  compartments, 
placed  at  «onie  distance  behind  the  surgeon.  The  [mtient  is  then 
directed  to  look  at  a  certain  figure  U[K)n  the  hoard,  according  to 
(be  part  of  the  fundus  which  we  desire  to  cxutuine.     The  object 
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should  always  be  placed  at  fiome  distance,  in  order  that  the  patient's 
accommodation  may  be  relaxed  to  the  utmost.  The  entrance  of 
the  optic  nerve  is  readily  recognized  by  its  presenting  a  whitish 
reflex,  instead  of  the  red  glare  reflected  from  the  fundus.  As  soon 
as  this  white  reflex  is  obtained,  the  object  lens  should  be  adjusted, 
and  we  shall  then  have  no  difficulty  in  finding  the  optic  nerve 
entrance,  which  appears  in  the  form  of  a  circular  pinkish-white 
disk,  on  whose  ex}>anse  are  noticed  numerous  bloodvessels,  which 
diverge  from  it  to  be  distributed  to  different  portions  of  the  retina. 
If  the  disk  is  not  in  view,  it  may  also  be  easily  found  by  tracing 
some  of  the  retinal  vessels  up  to  the  i)oint  towards  which  they 
converge — L  e.,  the  optic  nerve  entrance.  The  disk  having  been 
found,  the  observer  should  very  carefully  study  its  color,  the 
appearance  of  its  surface  and  margin,  and  the  course  of  the  blood- 
vessels upon  it,  in  order  that  these  ditterent  points  may  be  well 
impressed  upon  his  memory.  In  the  next  place,  passing  from  the 
disk,  the  different  portio!is  of  the  fundus  should  be  successively 
examined,  and  the  apix}arance  and  mode  of  distribution  of  the 
retinal  vessels,  and  the  difference  between  them  and  those  of  the 
choroid  be  carefully  studied.  The  beginner  should  at  first  always 
examine  a  considerable  number  of  healthy  eyes,  and  study  very 
attentively  the  physiological  appearances  of  the  fundus,  and  the 
various  peculiarities  which  may  occur  within  normal  limits.  And 
then,  when  he  has  become  thoroughly  conversant  with  these 
diversities,  he  should  pass  on  to  the  examination  of  the  pathologi- 
cal conditions.  The  examination  of  the  rabbit's  eye,  also  aftbrds 
excellent  practice,  and  in  the  Albino  rabbit  the  distribution  of  the 
choroidal  and  retinal  vessels  can  be  most  beautifully  seen.  As  the 
opix)rtunity  of  examining  a  considerable  number  of  hun^an  eyes  is 
not  always  to  be  had,  the  following  instrument,  made  by  Nachet, 
of  Paris,  will  be  found  extremely  useful  for  practising  ophthalmo- 
scopy, and  for  studying  many  of  the  morbid  appearances  of  the 
fundus.  It  consirtts  of  an  artificial  eye,  or  dummy ,^  made  of  brass, 
and  fitted  in  front  with  a  lens  in  the  situation  of  the  cornea. 
This  lens  is  covered  with  a  black  metal  cap,  having  a  central 
aperture  corresponding  to  the  pupil.  There  are  two  of  these  caps, 
the  one  having  a  very  small  central  oi^ening  corresjK)nding  to  the 
normal  size  of  the  pupil ;  the  other  a  large  aperture,  like  a  widely 
dilated  pupil.  IJy  changing  the  lens,  w^e  may  convert  the  eye  into 
a  hypermetropic,  myopic,  or  astigmatic  one.  The  posterior  half  of 
the  eye  oi)ens,  so  as  to  admit  of  the  insertion  of  a  papier  mach^ 
cup  or  disk,  colored  to  represent  the  appearance  of  a  healthy 
fundus,  or  of  some  pathological  condition,  as  for  instance,  retinitis 
jiigmentosa,  excavation  of  the  optic  nerve,  posterior  staphyloma, 
etc.  In  the  box  containing  the  instrument,  there  is  a  series  of 
these  colored  disks,  illustrating  many  of  the  morbid  ophthalmo- 
scopic appearances  of  the  fundus.  The  eye  is  fixed  upon  a  standard 
for  placing  it  upon  a  table.     It  is  termed  Perrin's  artificial  eye. 

I  have  already  mentioned,  that  if  we  desire  to  increase  the  size 
of  the  image  in  the  indirect  mode  of  examination,  we  must  em- 
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I>loy  a  weaker  ohjefjrt  lens,  ^.  j.,  of  3  or  4  inches  focus  vhicb  most 
>e  held  s^»rriewhat  fnrther  from  the  eye.  In  onier  to  nuLsiufr  the 
image  ritill  more^  Coceio.V  ha^  devise!  a  compoan*]  object  lens 
which  cr,nA'mu  of  two  convex  lenses  (one  o(  which  ha»  a  focskl 
length  of  2,  the  other  of  2J  inched;,  insertel  in  the  extremities  of 
a  hrai»  tabe,  composed  of  two  portion?,  each  of  which  is  t\  inebes 
in  len«rth,  and  ma/Ie  to  slide,  one  within  the  other.  The  etfeet  of 
thi.H  is,  that  jjarallel  rays  reflecterl  from  an  emmetropic  eye  will  he 
united  within  the  talie  into  an  actual  inverted  image,  the  ny^ 
from  which  will  then  fjass  through  the  second  lens,  which  will 
afTorr]  a  mafirnifierl  virtual  ima^e  of  the  actual  image  within  the 
tuliC.  The  disadvantages  of  this  comjjonnd  object  lens  are,  that  it 
is  exf»ensive,  and  very  cuml>en?ome,  proving  very  fatiguing,  if 
many  r/atients  have  to  be  examinerl  in  snccesfiion.  I  find,  more- 
over, that  we  may  gain  almost  as  great  an  enlargement,  by  osing 
an  orrlinary  oljject  lens  of  four  inches  focus,  and  a  convex  lens  of 
eight  inches  focus  behind  the  mirror. 


r,^THE  EXAMINATION  OF  THE  VIRTUAL  ERECT  IMAGE. 

It  has  already  been  state<l,  that  in  this  mode  of  examination  the 
oliserver  must  go  verj'  close  to  the  fiatient's  eye.  The  lamp  must 
therefore  \hs  placed  on  the  side  corresponding  to  the  eye  under 
examination,  and  the  surgeon  will  find  it  most  convenient  to  ex- 
amine with  his  right  eye  the  corresponding  eye  of  the  patient,  and 
vice  verHfi.  For  the  examination  of  the  erect  image  the  ophthalmo- 
wrojie  of  Okcius  or  Zelicnder  will  be  found  preferable  to  that  of 
Liebreich.  Not  only  is  the  illumination  Ijetter,  and  the  corneal 
reflex  considerably  less,  but  it  is  also  easier,  on  account  of  the 
lateral  collecting  lens,  to  maintain  a  good  illumination  of  the  eye, 
and  to  keejj  the  optic  axis  of  the  observer's  e^-e  in  a  line  corre- 
Hj^onding  to  that  of  the  patient,  which  is  often  difficult,  if  the 
mirror  has  to  l>c  consifjerably  turned  in  order  to  catch  the  rays 
from  tlie  lanii».  If  the  surgeon  is  not  much  accustomed  to  this 
mode  of  examination,  and  the  pupil  is  small,  the  latter  should  be 
dilated  with  atro[>ine,  for  this  will  increase  the  size  of  the  field  of 
vinion,  and  facilitate  the  lighting  up  of  the  fundus.  If  the  observer 
an<l  the  j»ati(?nt  are  both  emmetropic,  and  their  accommodation  is 
HUMjiended  {i,  r,^  if  they  are  accommodated  for  their  far  point,  in  this 
<aHo  for  j>arallel  rays)  the  surgeon  will  receive  a  clearly  define<l  and 
dirttin(;t  image  of  the  details  of  the  fundus.  The  beginner,  how- 
ever, generally  finds  considerable  difficulty  in  completely  relaxing 
his  accommodation,  more  especially  as  his  close  approximation 
to  X\h\  ])atient  leads  liim  involuntarily  to  accommodate  for  a  point 
(^onsiderahly  nearer  than  his  far  point,  i.  e,y  he  is  accommodated  for 
more  or  less  divergent  rays.     This  will  render  the  image  indistinct, 

•  Mr.  H.  B.  Carter  lum  i^vcn  an  excellent  deRcription  of  this  apparatus  and  its 
motlc  of  ttciioii  in  ilie  **  Lancet/'  March  18,  1805. 
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and  necessitate  the  use  of  a  concave  ocular  lens,  in  order  to  give 
the  requisite  degree  of  divergence  to  the  parallel  rays  emanating 
from  the  patient's  eye.  In  "certain  conditions  of  tne  refraction 
either  of  the  patient's  or  surgeon's  eye,  a  concave  ocular  lens  is 
absolutely  necessary  to  render  the  image  of  the  fundus  distinct. 
Thus,  if  the  patient's  eye  is  emmetropic,  but  that  of  the  surgeon 
myopic,  the  rays  from  tiie  former  will  be  parallel,  and  he  conse- 
quently brought  to  a  focus  in  front  of  his  retina,  and  a  concave 
lens  will  be  required  to  give  them  the  necessary  degree  of  diver- 

gence.  The  strenc^th  of  this  lens  should  be  such  as  to  neutralize 
is  myopia  for  distance.  A  still  stronger  concave  lens  will  be 
required,  if  the  eyes  of  the  surgeon  and  patient  are  both  myopic, 
for  then  the  rays  will  impinge  in  a  convergent  direction  upon  the 
surgeon's  eye.  But  if  the  surgeon  is  myopic,  and  the  patient 
hypennetropic,  the  former  may  be  able  to  see  the  fundus  distinctly 
without  the  aid  of  a  concave  lens,  for  the  following  reason:  the 
focus  of  the  dioptric  system  of  the  ej^e  under  examination,  will  in 
this  case  lie  behind  the  retina,  and  the  eye  will  therefore  be  ad- 
justed for  more  or  less  convergent  rays.  The  emerging  rays  will 
consequently  be  divergent,  and  will  be  readily  united  upon  the 
observer's  retina,  if  his  myopia  is  not  too  considerable  in  degree. 
The  same  will  occur  if  the  surgeon  is  hypermetropic  or  emmetropic, 
but  then  he  will  have  to  use  his  power  of  accommodation,  in  order 
to  bring  the  divergent  rays  to  a  focus  upon  his  retina.  If,  on  the 
other  hand,  the  observer  is  hypermetropic,  he  may  also  be  able  to 
examine  a  myopic  or  emmetropic  eye  (if  the  mvopia  is  not  too 
great)  without  the  aid  of  a  concave  lens,,  for  he  will  he  able  to  unite 
convergent  rays  upon  his  retina,  and  also  parallel  rays  by  an  eifort 
of  the  accommodation.  The  eases  containing  the  portable  oph- 
thalmoscopes are  supplied  with  a  series  of  concave  ocular  lenses, 
varying  in  focal  length  from  4  to  10  or  12  inches,  and  fitting  into 
the  clip  behind  the  mirror.  The  surgeon  should  select  the  strength 
of  the  lens  according  to  the  state  of  the  refraction  of  his  own  and 
the  patient's  eye. 

The  chief  advantage  of  the  erect  image  is,  that  we  obtain  a 
much  larger  image,  so  that  the  minute  details  of  the  fundus  can 
be  studied  with  much  greater  accuracy.  This  mode  of  examination 
is  therefore  of  much  imjx)rtance  in  solving  any  doubts  which  may 
exist  with  the  reverse  image,  as  to  the  exact  nature  or  situation  of 
any  morbid  appearances.  But  the  field  of  vision  is  more  limited, 
and  the  examination  somewliat  more  difiicult.  Moreover,  it  is  not 
always  convenient  or  agreeable  to  examine  all  patients  in  such 
close  proximity.  The  latter  may  be  one  reason  why  this  mode  of 
examination  is  far  too  much  neglecteil  in  England  in  favor  of  the 
inverted  image.  As  a  rule,  it  is  best  to  obtain  a  general  view  of 
the  appearances  of  the  fundus  in  the  inverted  image,  and  then,  if 
we  desire  to  examine  any  particular  point  with  greater  minuteness 
and  accuracy,  to  have  recoui'se  to  the  direct  metnod. 
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vicinity  of  the  disk.  If  the  stroma  is  light,  and  the  epithelium 
hut  moderately  pitrniented,  the  epithelial  cells  may  be  well  seen 
with  a  considerable  magnijying  power,  as  has  been  shown  by 
Liebreieh,  and  nmy  bo  recognized  as  small  circumscribed  dots 
uiiiformly  studded  over  the  fundus,  giving  it  a  markedly  granularJ 
appearance.  In  eyea  in  which  the  pigmentation  of  the  choroid  is 
but  very  slight,  the  choroidal  vessels  may  be  most  beautifully 
traced  to  their  emallest  divibions,  as  also  the  large  stems  of  the 
vente  vorticosfe  as  they  jierforate  the  sclerotic.  'The  red  color  of 
the  background  is  also  influenced  by  age  and  the  illumination. 
It  is  of  a  brighter  tint  in  3'oung  persons  than  in  older  individunlM 
If  the  illumination  is  strong,  the  brightness  will  be  uniform,  it'  it 
is  weak,  it  will  decrease  from  the  disk  towards  tl»e  periphery  of 
the  fundus* 

The  retina  ia  extremely  translucent,  and  reflects  but  little  liffht. 
On  this  account  it  is  not  visible  in  light  eyea,  but  becomes  so  wnen 
the  fundus  is  dark,  appearing  like  a  thin  gray  fihn  or  halo  over 
the  background.  In  very  dark  eyes,  such  as  those  of  negroes,  the 
retina  is  very  distinctly  apparent,  showing  a  gray  striated  appear- 
ance, especially  in  the  vicinity  of  the  disk.  These  strife  are  not, 
Schwcigger  thinks,  dtie  to  the  nerve  fibres,  but  to  the  peculiar 
arrangenient  of  the  connective  tissue. 


8.— THE  OPTIC  DISK. 

The  normal  disk  is  subject  to  numerous  and  sometimes  marked 
ditferenees  in  shape,  color,  and  size.  An  exact  knowledge  of  all 
the  peculiarities  which  come  within  the  normal  and  physiologica 
standard  is  absolutely  necessary  to  prevent  the  surgeon  from  fall- 
ing into  errcu^s  in  diagnosis,  and  mistaking  s(*nic  perfectly  physio- 
logical appearances  os  being  of  pathological  imjtort. 

The  entrance  of  the  optic  nerve  is  generally  round,  hut  not  per- 
fectly circular;  it  is  often  oval,  having  the  long  diameter  vertical. 
This  oval  appearance  is  particularly  striking  in  cases  of  astigmatism. 
The  disk  is  generally  of  a  transparent,  grayish-pink  tint,  wnth  a 
slight  admixture  ot  blue.  This  tint  varies  in  a|>pcarance  with  the 
I»igmentation  of  the  elioroid  ;  thus  in  dark  eyes  the  disk  apl>ear 
white  and  glistening,  whereas  in  very  light  eyes  it  assumes  a  moiW 
rosy  hue.  The  admixture  of  the  color  of  the  optic  nerve  entrance 
is  made  up  Ironj  three  sources ;  the  white  is  due  to  the  reflection 
from  the  connective  tissue  of  the  lamina  cribrosa,  the  red  to  the 
blond  in  the  capillaries  on  3t&  expanse,  and  the  bluish-gray  to  the 
nerve  tubules  lying  in  the  mcshea  of  the  cribriform  tissue.  The 
otitline  of  the  disk  appears  ehar{>ly  detined,  hut  on  closer  observa- 
tion we  notice  that  it  may  be  divided  into  an  internal  ^ray  ring, 
the  real  boundary  of  the  nerve ;  outside  this,  is  the  white  line  of 
the  sclerotic  ring,  which  varies  somewlmt  in  size,  !)eing  broadest 
and  most  apparent  at  the  outer  side  of  the  disk.  External  to  the 
scleral  zone,  is  the  dark -gray  line  of  the  opening  in  the  choroid. 
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This  choroidal  ring  is  somewhat  irregular  in  shape  and  color,  being 
most  marked  at  the  outer  side,  at  which  there  is  often  a  well-de- 
fined deposit  of  pigment  molecules,  assuming  the  appearance  of  a 
broad  black  crescent,  which  is  frequently  mistaken  by  beginners 
for  some  pathological  change. 

The  retinal  vessels  generally  emerge  from  the  central  portion  of 
the  disk,  or  somewhat  to  the  inner  side  of  it.  If  the  division  of 
the  central  artery  takes  place  after  its  passage  through  the  lamina 
cribrosa,  the  division  of  the  main  trunk  into  the  different  branches 
can  be  distinctly  observed.  Whereas,  if  the  division  occurs  before 
the  passage  of  the  trunk  through  the  lamina  cribrosa,  the  main 
branches  pierce  the  disk  in  an  isolated  manner,  so  that  their  point 
of  division  from  the  trunk  cannot  be  distinguished.  The  number, 
mode  of  division,  and  course  of  the  retinal  vessels  vary  very  con- 
siderably, being  constant  only  in  this,  that  the  principal  branches 
run  upwards  and  downwards.  As  a  rule,  no  main  oranch  runs 
inwards,  but  only  a  considerable  number  of  smaller  vessels;  whereas 
towards  the  outer  side  only  a  few  very  small,  short  twigs  are  sent. 
The  most  frequent  arrangement  is,  that  an  artery  and  two  veins 
pass  upwards,  and  the  same  downwards  ;  but  sometimes  there  are 
two  arteries  and  two  veins.  The  arteries  may  be  readily  dis- 
tinguished from  the  veins  by  being  lighter  in  color,  smaller,  and 
straighter  in  their  course.  Moreover,  along  the  centre  of  the  vessel 
is  noticed  a  bright  streak.  Various  opinions  have  been  advanced 
as  to  the  cause  of  this  central  white  stripe.  Von  Trigt  and  Jaee:er 
originally  explained  it  thus:  That  the  rays  of  light  which  tall 
peri>endicular  upon  the  cylindrical  walls  of  the  vessel  are  reflected 
in  a  perpendicular  direction ;  whereas  the  rays  which  fall  external 
to  the  centre  of  the  vessel  are  reflected  laterally,  and  hence  cause 
the  sides  to  appear  dark.  This  explains  the  reason  why  the  white 
stripe  varies  in  j.x)sition  according  to  that  of  the  visual  line  of  the 
observer,  for  if  we  look  at  the  side  instead  of  the  centre  of  the 
vessel,  the  light  stripe  will  also  shift  to  the  side.  More  recently, 
Jaeger  has  given  up  this  opinion,  and  believes  that  the  column  of 
blood  within  the  vessel  and  not  the  walls  of  the  latter  produce  the 
reflection.*  Loring,  on  the  other  hand,  believes,' "  that  the  light 
striking  the  wall  nearest  the  observer  passes  through  this  on  ac- 
count of  its  transparency,  without  being  reflected  to  any  appreciable 
degree,  traverses  the  contents  of  the  vessel,  and  is  then  reflected 
back  slig^htly  from  the  opposite  wall,  but  principally  from  the  sub- 
jacent tissues."  This  view  has  been  again  opposed  more  recently 
by  iSchneller,^  who  maintains  that  the"  light  streak  is  duo  to  the 
reflection  of  light  from  the  anterior  wall  ot  the  artery.  The  retinal 
veins  are  of  a  darker  tint,  larger,  and  more  undulating  than  the 
arteries.  On  account  of  the  greater  tenuity  of  the  walls  of  the 
veins,  and  of  the  blood-tension   being  less  in  them  than  in  the 

»  **OpbthalmoBcopiscbcr  Hand.  Atlas,"  1869,  p.  32. 

«  *' Trans,  of  American  Ophlhalmological  Society,"  1870,  p.  122  ;  also  Knapp's 
**  Archiv.,"  ii.  1,  199. 
»*'A.  f.  0.,"  xviii.  1,  113. 
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jirt'.'rif^p.  tljey  are  Kmiewliat  flattened  and  not  crlindrical  in  form. 
Jleno*  the  reflrtiJOTi  of  ligrLt  is  very  slight,  and  the  central  bright 
Ktreak  liardly  olinervable.  Even  on  the  noniial  dif^k  tiie  eheat^  of 
lljf  venhelt-  \^  winetimes  aj»jiarent,  givinfir  rise  to  a  dMohle  contoured 
wliiu-  KtrijM.-  at  the  edtre  (»f  the  j»riiicijiai  vea?*elR.  artt-ries,  and  veinfs. 
Thit  i^  penenilly  confified  to  the  disk  and  its  immediate  riciniTv 
'.MauthneD.  The  blorni  su]»]»lr  of  the  mo?t  anterior  j»art  of  the 
optic  nerve  ifs  maintjiined  not  fmly  by  the  small  twigs  given  off  to 
it  from  the  central  vessels  of  the  retina  by  the  vessels  of  the 
external  and  internal  Kheath,  but  also  by  a  series  of  branchlets 
emanating  frr»m  a  vascular  circle,  which  is  situated  close  t^  the 
ed^e  of  the  o]»tic  ner\-e.  and  which  is  formed  ]»y  three  or  four  of 
the  tAiort  jK»sterior  ciliary  arteriesJ  Lel»er,  moreover,  has  found 
that  numeni'UJs  arteriet?  and  sc^me  veins  also  jass  directly  from  the 
choroid  to  the  <:»].ttic  nerve,  anastc»mosing  there  with  the  network 
of  vesselK  wljich  i^urroundt*  the  nerve  fibres.' 

<.»n  clo^ly  reganring  the  surface  of  tlie  disk,  we  notice  that  its 
color  varicf*  at  different  ]»oints,  and  that  it  jirc^sents.  moreover, 
tfiwanl^i  tlie  outer  >?ide.  a  somewhat  mottled  grayish-white  apjiear- 
ance.  Thir?  ^'ray  ttij»j>ling  ifi  pr'>duced  by  the  nerve  tubules  seen 
in  MX'tioti,  and  the  white  dens  or  lines  Wtween  them  are  due  t^  the 
ti-al^KX'ula-  ol*  the  sieve-like  lamina  cribrosa.  At  the  j»i-»int  of  exit 
<»!'  the  retinal  vewseli*  the  white  ap^iearanee  is  very  marked,  and 
often  [•reM.iiTh  a  little  pit  or  hollow.  Whilst  the  outer  lorrion  of 
the  dibk  presents  a  mottlt^i  grayish-white  aff»earance,  the  inner 
liulf  afj'^umeH  a  much  re<lder  tint.  Tlje  reason  of  this  is  easily 
explaine<l.  A;*  a  jrreater  numl»er  of  the  optic  nerve  fibres,  after 
tl;e  entrance  ^f  the  optic  nen-e  into  the  eye,  l»end  over  to  the 
inner  i*ide,  the  tran-j-arency  of  this  ]»ortion  ot*  t}:e  nerve  is  mut-h 
dimini'rhed  by  this  close  su|er-inii«r»sition  of  the  fibri-s,  and  hen^x* 
the  details  of*  tlje  lumina  cribn.»sa  are  hidden.  Whereas  on  the 
outer  hall*,  the  latter  are  still  very  evident,  as  the  layer  of  nerve 
fihn.'-  i^  here  niuch  less  consideraUe  and  more  aroLeii  upwards  and 
duwnwanU,  and  the  white  reriection  eon-^iuontly  much  more 
njark«'d.  Inattention  to  these  facts  may  lead  the  observer  into 
conwiilerahle  errors  of  diairn^sis.  lie  may  con^der  the  normal  red- 
ne!-K  of  the  inner  half  of  the  disk  as  patl)ol(»gical,  and  assume  the 
pivs«'!ice  of  hyi^enenjia,  or  even  intlammatii»n  of  this  {-art  of  the 
nerve  ;  or  he  may  mistake  the  white  apfH?arance  of  the  outer  half 
for  ronnnencing  atrophy. 

We  niu-t  now  n<»tice  two  jK?culiarities  of  the  optic  disk  which 
anr  ofr«'n  met  with  in  f»erfectly  healthy  eyes,  viz.,  1,  si-^ntaue^-^us 
or  ea-^ily  pHwIucihle  pul-ation  of  the  retinal  veins;  il,  physiological 
excavation  of  the  optic  nerve. 

Th*-  venous  pulsation  is  characterize^!  by  an  alternating  increase 

'  Vi'l*'  .Ijt'jiT,  *•  KinsU'Ihinv:  dcs  dioptrischen  Apparates."  p.  ."»5  ;  also  Leber. 
•A   I  O,"  XI    1,  r>. 

*  ii.u»'/n\k^ki'?i  iipiniou  that  the  minutiT  vessels  of  the  disk,  through  which  the 
lali»r  DJttsiiriH  its  n-ilili'ih  tint,  arc  not  branches  of  the  central  vessels  of  the  retina, 
hiu  ui"  thi*  vi'v'iil'*  of  the  pi  a  mater  and  hruin,  is  disproved  by  Lelnr,  "A.  t  O.," 
xviii   :*.  '.*.'» ;  vid»'  also  Dr.  Wolfrini;*s  article,  ib.,  p.  10. 
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and  diminution  in  the  calibre  of  the  vein.  The  emptying  of  the 
vein  commences  at  the  centre  of  the  optic  disk,  and  extends  to  the 
periphery ;  the  refilling,  on  the  other  hand,  begins  at  the  periphery 
and  extends  towards  the  centre.  The  venous  pulsation  is  gene- 
rally only  visible  in  the  expanse  of  the  disk,  but  in  very  rare  cases 
it  may  even  extend  beyond  its  margin.  It  exists  probably  in  all 
eyes,  but  does  not  generally  appear  spontaneously.  The  pulsation 
may,  however,  be  made  apparent,  or  rendered  more  marked  or 
distinct,  by  slight  pressure  with  the  finger  upon  the  eyeball,  and 
we  may  thus  alternately  produce  a  complete  emptying  and  refilling 
of  the  vein.  On  a  sudden  relaxation  of  pressure  wnich  has  been 
continued  for  a  little  time,  the  veins  become  rapidly  overfilled  and 
swollen,  this  dilatation  lasts  for  about  a  minute,  and  then  they 
resume  their  normal  calibre.  Tlie  respimtibn  also  somewhat  aflfects 
the  retinal  circulation ;  thus,  an  increase  in  the  size  of  the  vein 
may  be  noticed  during  strong  expiration,  whereas  a  deep  inspira- 
tion causes  it  to  diminish.  The  vein  and  artery  are  in  an  opposite 
state  of  fulness,  the  arterial  systole  being  synchronous  with  the 
venous  diastole. 

Whilst  spontaneous  pulsation  of  the  retinal  veins  is  a  perfectly- 
physiological  phenomenon,  this  is  not  the  case  with  the  art<5rial  pul- 
sation, for  this  generally  only  exists  when  the  intra-ocular  tension 
is  abnormally  increased.  It  is,  therefore,  a  symptom  of  great  im- 
portance in  the  diagnosis  of  a  glaucomatous  condition  of  the  eye- 
ball.* The  presence  of  venous  pulsation  was  supposed  to  indicate 
a  fluctuation  in  the  intra-ocular  pressure,  but  according  to  Me- 
morsky^  this  is  not  so.     He  considers  it  to  be  a  visible  expression 

*  It  is  a  very  interesting  and  important  fact  that  in  cases  of  insufficiency  of  the 
aortic  viJves  there  is  marked  spontaneous  pulsation  of  the  retinal  arteries.  This 
was  first  pointed  out  by  Dr.  H.  Quincke  ("Berliner  Klinische  Woclienschrift," 
1868,  No.  34),  but  was  also  discovered  independently  by  Professor  Becker,  who 
has  made  very  extensive  and  valuable  researches  upon  the  subject  (**  Kl.  Mo- 
natsbl.,*'  1871,  p.  380,  and  **A.  f  O.,'*  xviii.  1,  p.  206).  This  pulsation,  though  most 
marked  on  and  near  the  disk,  extends  far  into  the  retina.  Sometimes  it  is  only 
occasionally  present,  but  is  always  increased  by  any  excitement  or  acceleration  of 
the  hearths  action.  Becker  observed  it  in  all  cases  of  insufficiency  of  the  aortic 
valves,  which  were  uncomplicated  with  lesions  of  the  otlier  valves  ;  the  pulsations 
being  the  stronger  and  the  more  observable  the  more  the  accompanying  hypertrophy 
of  the  left  ventricle  was  developed.  Only  in  those  cases  in  which,  together  with  the 
aortic  valvular  affection,  there  was  great  amemia  or  fattjr  degeneration  of  the  heart, 
there  was  no  pulsation.  In  some  rare  instances  there  is  also  a  systolic  reddening 
and  diastolic  blanching  of  the  disk,  which  appears  to  be  due  to  a  capillary  pulsation 
in  the  disk.  These  pulsations  are  best  seen  in  the  erect  image  ;  indeed,  the  capil- 
lary pulsation  is  only  thus  visible.  This  spontaneous  arterial  pulsation  ^^does  not 
resemble  the  so-called  arterial  pulsation  as  it  occurs  in  glaucoma.  Whilst  the  latter 
is  only  an  intermittent  influx  of  arterial  blood  into  the  eye,  the  former  reveals  to  the 
eye  all  the  individual  qualities,  which  the  finger  is  able  to  distinguish  in  the  radial 
pulse.  We  can  count  the  frequency  of  the  contraction  of  the  heart,  we  recognize 
the  widening  and  elongation  of  the  arterial  tube  (greater  and  lesser  pulse) ;  we  can 
also  distinguish  how  great  a  part  the  expansion  of  the  artery,  its  contraction  (zusam- 
mensinken),  and  the  pause  take  in  the  duration  of  a  complete  pulse-wave  (pulsus 
celer  et  tardus).  We  can  therefore  observe  direct  with  the  ophthalmoscope  the  un- 
dulations of  the  pulse-curve."  '*  Kl.  Monatsbl.,'*  1871,  381.  Often  there  is  also 
very  marked  spontaneous  venous  pulsation. 

«  **A.  f.  0.,'' xi.  2,  107. 
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*--.  •.-,»»  v»?i:'.4n-.  ir.ru'.iL  ^.rf  •it*:  fiitic :  ii  it.  2ii:*r»*:»T'gT^  xfantaJix  -^bhj- 
^.'juim.J  a-.iiCi  «dAjrt'.«r^  acud  iiar  ^rxtTciiwr  liLrjuriiTiin  Id*  vlhaiiim  m*- 

7V,^  ^ijffft  </?  ^r^*:  'rv^/  ar»:  g«:*rfc-]T  i:isL::T  *y>i:^.  jcii^  ijitx*r 

y<t«!n^rU  ffvyi/*  tf>^  \Ain\Ukry  t/>irarfiij  the  cer^xre  of  :Le  d5».  w*  mv 
f >:4:  that  th'r'V  «r>i*:f^r/  j.^tca^iar  c\jLti^*A  wLec  tLej  amve  &s  liiie 
//*&fjr'i/*  '/f  ^h«r  HX^r^vkXiou.  for  lUhXh^A  fj{  pa«e:iig  str&:et?  od.  tLer 
<i<A/;r;U:  ^  w,or<r  or  le**  ^:tiif:  curve  a»  tLev  dip.  dowiL  into  iL 
'i*i»U  c'jrv':  UiSky  \m:  v*:ry  *iijfht  and  ^tsAiulI  :i'  the  cup  :«  sLasIow. 
h*ii  ii  h  t>.  tU:0n,  afjd  tzxthiihiyt:  the  corve  may  be  abrupt  and  give 
fWr  to  a  d^pla/r^rin^rnt  of  the  vf:««els  at  it*  elsre.  In  the  ex^&zkse 
^f  rh«;  <:Z':;Av;itiori,  th<:  \*r^^:\h  {T^rnenilly  a^-Tifiie  a  sliehtly  diLrker 
*\.u(Ut,  htit  th<:y  ^ftuhUtuir^.  'A\*\i*:ikT  of  a  li:rhter  ai:d  more  n>5y  tict, 
utA  ¥i:i'.iu  to  h<r  eriv<:lo|»*rd  by  a  delicate  veil.  The  excavatioa  is 
h^'jtjcnfly  not  iii  the  i-Murvi:  of  the  di-k,  but  nearer  its  cater 
>i'l<'.  A  very  fi^rculiar  apj^rarance  is  prfxlQ^CKL  if  a  glaucc»inatous 
<x/r;iy;ifiofi  r^rcun  in  a  nerve  having  a  phy-^ioloifical  cup,  for  then 
fh«r  two  conditions  may  for  a  time  exist  side  by  side;  the  physio- 
I'/j/i/'fil  ez'ravation  in,  however,  sul^jse^^uently  merged  in  the  deeper 
^lunc/inialou^.  cu[i. 


O.-TIIK  OPHTHALMOSCOPIC  EXAMIXATIOX  OF 
HISKASED  EYES. 

TiiK  Kefbactino  Media. 

l5«roiir  comnicncing  any  oi»hthalmo8COpic  examination  of  the 
ruiiiliiM,  tin*  Yi-\'vi\r\'\\\\r  iiMMlia  should  always  be  examined  by  the 
oMiuiK-  illumination  and  by  transmitted  light  (vide  p.  336).  By 
nmkin^';  thin  a  coiiMtant  rule,  the  beginner  will  avoid  falling  into 
niiiny  1111  error  in  diagtiosis  which  might  otherwise  occur,  such  as 
miMtaking  (>pa<'iti«?H  of  the  cf>rnca,  tlie  capsiik*,  or  the  lens  for  some 
<|iM«prrMrutril  lesion.  In  making  an  examination  of  the  lens  or  the 
vitreous  humor  the  pupil  should  be  widely  dilated,  although   an 
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expert  observer  will  often  be  able,  even  with  an  undilated  pupil,  to 
detect  opacities  which  are  situated  at  the  margin  of  the  lens,  or  the 
periphery  of  the  vitreous  humor,  by  making  the  patient  look  verv 
far  in  the  opposite  direction,  which  will  enable  the  surgeon  to  loot 
quite  behind  the  iris.  The  color  of  opacities  in  the  refracting  media 
will  vary  according  to  the  amount  of  illumination,  and  the  fact 
whether  they  are  examined  by  reflected  or  transmitted  light.  In 
the  former  case,  they  will  appear  in  their  true  colors,  the  fundus 
bein^  in  the  shade,  so  that  they  will  look  like  gray  or  whitish 
opacities  situated  upon  a  dark  background.  It  is  diflferent,  how- 
ever, when  the  fundus  is  lighted  up  with  the  ophthalmoscope,  for 
then  the  opacities  will  appear  like  dark  specks,  of  varying  size  and 
form,  upon  a  bright  red  background,  for  their  surfaces  can  reflect 
but  little  light,  and  they  are  thus  seen  in  shadow.  On  this  account, 
very  small  opacities  are  best  seen  by  a  weak  illumination,  for  in 
consequence  of  their  very  slight  reflection,  they  become  invisible  if 
the  illumination  is  too  bright.  It  is  of  much  importance  to  be 
able  rightly  to  estimate  the  depth  at  which  any  opacity  in  the  re- 
fracting media  is  situated.  There  cannot  be  the  slightest  difliculty 
about  this  when  the  opacity  is  in  the  cornea,  the  capsule,  or  the 
anterior  portion  of  the  lens,  for  with  the  oblique  illumination  we 
shall  be  able  to  ascertain  the  position  of  the  opacity  in  relation  to 
the  pupil.  Indeed,  for  opacities  in  the  anterior  half  of  the  eyeball 
the  oblique  illumination  is  of  most  service,  but  for  those  in  the 
posterior  half  the  ophthalmoscope  should  be  used.  But  it  is  best 
to  avail  ourselves  of  both  modes  of  examination.  When  the  opacity 
is  situated  in  the  vitreous  humor,  it  is  more  diflScult  to  ascertain  its 
exact  depth.  The  two  following  methods  of  examination  will,  how- 
ever, enable  us  to  decide  this :  If,  for  instance,  the  observer  (using 
the  direct  method)  looks  in  such  a  direction  that  his  visual  line 
passes  through  the  turning  point  of  the  patient's  eye,  it  will  be 
found  that  this  point  and  the  corneal  reflection  of  the  mirror  will 
alone  remain  stationary  when  the  eye  is  moved  in  'difterent  direc- 
tions. Any  opacity  which  is  situated  in  front  of  this  point  will 
move  in  the  same  direction  as  the  cornea,  whereas  any  opacity 
situated  behind  the  turning  point  will  move  in  a  direction  opposite 
to  that  of  the  cornea.  The  further  the  opacity  is  from  the  turning 
point  of  the  eye,  the  greater  will  its  excursion  be.  Now  the  turn- 
ing point  corresponds  as  nearly  as  possible  to  the  posterior  pole 
of  the  crystalline  lens.  If  there  should  consequently  be  an  opacity 
situated  at  this  spot  (posterior  polar  cataract),  it  will  remain  sta- 
tionary during  tlie  various  movements  of  the  eye.  If  the  opacity 
is  situated  in  front  of  the  posterior  pole,  it  will  move  in  the  same 
direction  as  the  cornea,  if  the  latter  moves  upwards  the  opacity 
will  do  the  same ;  the  reverse  will  occur  if  the  opacity  is  situated 
behind  the  turning  point,  for  then  it  will  move  downwards  as  the 
cornea  moves  up,  and  vice  versd. 

It  is  more  difficult  to  determine  the  exact  position  of  the  object 
when  it  lies  very  close  to  the  retina.  This  is  best  done  bv  the 
surgeon  making  a  slight  movement  with  the  object  lens  (in  the  ex- 


Ch  APTEB     YII. 

DISEASES    OP    THE   VITREOUS    HUMOR. 


1.— INFLAMMATION   OF  THE   VITREOUS  HUMOR— 
HYALITIS. 

It  was  formerly  supposed  that  the  vitreous  humor  was  incapable 
of  undergoing  inflammation,  on  account  of  the  absence  of  nerves 
and  bloodvessels  in  its  structure.  Thanks,  however,  to  the  re- 
searches of  Virchow  and  Weber,  it  has  been  proved  beyond  doubt 
that  the  vitreous  humor  has  become  inflamed.  Although  these 
inflammatory  changes  generally  either  accompany  or  supervene 
upon  inflammation  of  the  deeper  tunics  of  the  eyeball,  viz.,  the 
retina  and  choroid,  yet  many  believe  that  idiopathic  hyalitis  may 
occur,  and  that  it  may  be  quite  impossible  to  trace  any  participSr- 
tion  of  the  other  tunics  of  the  eye.  Dr.  Hermann  Pagenstecher 
has,  however,  made  a  series  of  very  interesting  experiments  upon 
rabbits,  by  introducing  various  foreign  bodies  into  the  vitreous, 
watching  with  the  ophthalmoscope  the  changes  thus  produced,  and 
finally  examining  the  eyes  microscopically.  These  experiments 
have  led  him  to  the  opinion  that  the  vitreous  cannot  undergo 
primary  inflammation,  but  that  it  is  always  secondary  and  depend- 
ent on  changes  in  the  neighboring  tissues.^ 

The  inflammatory  changes  consist  chiefly  in  a  proliferation  or 
hyf)erplasia  of  the  cells  of  the  vitreous  humor,  which  become 
opaque  and  granular,  and  undergo,  perhaps,  fatty  degeneration. 
Sometimes,  there  is  a  considerable  development  of  connective 
tissue  elements,  or  there  may  be  a  great  tendency  to  suppuration, 
and  large  quantities  of  pus  cells  be  formed. 

The  progress  of  hyalitis  is  best  studied  by  watching  what 
changes  occur  when  a  foreign  body  {e,  g.y  a  piece  of  gun  cap,  steel, 
etc.,  or  a  displaced  lens)  is  lodged  in  the  vitreous  humor.  If  the 
refracting  media  are  sufficiently  clear  to  permit  of  an  ophthal- 
moscopic examination,  we  find  that  soon  after  the  accident,  the 
vitreous  humor  in  the  vicinity  of  the  foreign  body  loses  its  trans- 
parency, and  becomes  somewhat  hazy,  which  is  due  to  the  prolif- 
eration of  the  vitreous  cells,  and  an  increase  of  their  nuclei  and 
molecular  contents.    The  foreign  body  appears  to  be  enveloped  in  a 

»  A  brief  summary  of  his  views  will  be  found  in  the  **  Centralblatt  fur  medizln- 
ischen  Wissenschaften,"  1860,  No.  48  :  but  a  full  account  of  the  experiments,  etc., 
is  published  in  Knapp^s  ^ ^Archly,  for  Ophthalmology  and  Otology,**  1869,  toI.  i.  2. 
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■  M..j  /,!'„.  .V,  i.-.  M.».:  »li"/a'f  in  th^r  «ui»[»iirative  form  of  hvalitis, 
■a),..).  ,.•  L'j»  V  I'I'/r/i  i'l!'i|.:i.f)»i*-,  b':iii'/ iii<;.-tly  jf-sociateJ  with  puru- 
!•  ni  i/i'l'.' /' Mi  r  oi  iM'I'i 'tlioroiiliti-^,  wliicli  sii|.orvein:s  j-erhapa 
iij.'iii  'ij.' I  .ii  I'lij.'!  I'll  '  :jf;ii;i'l,  iiijiiri*;-i,  <*tc.  As  the  coriieA  IS  but 
I'.'r  In '|ii' nil  /  'i|mi'{Ii<  /.I  flu:  |iii|)i]  l)lo<;k(.'<I  Up  with  lyini»Ii,  it  IS 
nil'  II  iiii|.'..:iiil'  I'l  iiii'"  Hi»' roiir.^«M)f  tli<Mlirt«;:i.so  witli  t!ie  oplithal- 
iini.M  i.jii  li  .M  ill'-,  li'i'.Mvi-r,  aMi*.  to  do  so,  we  soinethnes  tiiiJ 
ijiiii  I Im.  iihi'-M"!  pi'iiM'iiol'  tlir  vitnrous  li iiiuor,  I'lose  to  the  lens, 
VM-M-i  ii  V  ""'^1  «'"-iiiiiv  nllix,  whirh  may  In?  very  well  seen  with 
llii  iililii|iii.  illiiiiiiiiiitiuii.  Il  in  I'alird  posterior  liyoopyon,  aud  is 
diM   ht  pun  III  ilir-  iiiilcrtor  piirtioii  of  the  vitreous,  which  may  have 
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made  its  way  from  the  ciliary  body  or  anterior  segment  of  choroid, 
halving  burst  through  the  retina.  In  such  a  case,  the  other  por- 
tions of  the  vitreous  may  be  found  comparatively,  or  even  com- 
pletely, healthy.  In  other  instances,  the  suppuration  occurs  at  the 
posterior  or  lateral  portions  of  the  vitreous,  to  which  it  may  re- 
main chiefly  confined,  but  it  may  also  become  general,  and  involve 
the  whole  of  the  vitreous  humor.  Panophthalmitis  generally  en- 
sues, and  the  globe  gradually  becomes  atrophied,  with  or  without 
previous  perforation  of  the  cornea  or  sclerotic. 

^The  prognosis  of  inflammation  of  the  vitreous  humor  will  de- 
pend chiefly  upon  the  cause,  and  the  extent  to  which  the  deeper 
tissues  of  the  eye  are  implicated.  I  must  therefore  refer  the  reaaer 
for  a  consideration  of  these  points,  as  well  as  the  question  of  treat- 
ment, to  the  diseases  of  the  choroid  and  retina.  With  regard  to 
the  treatment,  I  may,  however,  state  that  in  the  acute  cases  of 
diffnse  hyalitis,  much  benefit  is  often  experienced  from  salivation, 
and  the  periodic  application  of  the  artificial  leech  to  the  temple. 


2.— OPACITIES  OF  THE  VITREOUS  HUMOR. 

The  presence  of  opacities  in  the  vitreous  humor  is  easily  detected 
with  the  ophthalmoscope  in  the  direct  mode  of  examination.  The 
patient  should  be  ordered  to  move  his  eye  (juickly  and  repeatedly 
in  various  directions,  and  then  to  hold  it  still.  These  movements 
will  cause  the  opacities  to  be  shaken  up,  and  they  will  float  about 
in  the  field  of  vision,  and  we  shall  thus  be  enabled  to  judge  of  their 
size  and  density,  and  to  distinguish  between  the  fixed  and  movable 
ones.  When  the  eye  is  held  still,  the  latter  soOn  sink  again  to  the 
lower  portion  of  the  vitreous.  The  excursions  which  these  opaci- 
ties make  are  often  very  considerable,  and  allow  us  to  estimate  ap- 
proximately the  degree  of  fluidity  of  the  vitreous.  The  binocular 
ophthalmoscope  is  particularly  useful  in  the  examination  of  vitreous 
0|>acitie8,  and  m  determining  the  different  depths  at  which  they  are 
situated. 

We  have  seen  that  in  simple  hyalitis  the  opacity  of  the  vitreous 
assumes  a  diffuse  gray  appearance,  shrouding  the  whole  fundus  in 
a  fine  veil,  the  sight  bein^  at  the  same  time  greatly  affected. 
Sometimes  the  opacity  is  chiefly  confined  to  one  portion,  perhaps 
the  central,  in  which  case  the  yellow  spot  and  the  retina  in  its 
vicinity  will  appear  hazy,  whilst  the  details  at  the  periphery  of  the 
fundus  can  be  clearly  seen.  This  partial  uniform  opacity  may  shift 
somewhat  when  the  eye  is  moved.  A  peculiarly  dangerous  form  of 
diffuse  opacity  of  the  vitreous  is  that  which  occurs  suddenly,  and, 
after  clearing  somewhat,  recurs  perhaps  several  times,  for  it  is  but 
too  often  followed  by  detachment  of  the  retina.  We  must  not, 
however,  confound  with  this  the  temporary  cloudiness  of  the  vitre- 
ons  which  occurs  in  glaucoma,  and  which  is  due  to  a  serous 
hypersecretion,  evident^  dependent  upon  irritation  of  the  ciliary 
nerves. 
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Together  with  a  more  or  lesa  diffuse  opacity,  we  ofteo  meet 
varioua  circular,  metubranoad,  or  filiform  opacities,  which  are  due 
to  the  remaiud  of  blood-effusions,  or  alterations  in  the  celk  of  ti^ 
vitreous  humor,  which  may  have  undergone  fatty,  purulent,^! 
pigmentary  changes ;  or  connective  tissue  elements  may  have  beefi 
formed.   These  opacities  assurbe  very  various  shafies  and  forms.   At 
first,  perhaps,  the  patient  only  notices  a  dark  sjieck  before  his  ey^| 
which  he  cannot  wi[>e  away ;  then  thin,  flaky  membranes  may  appeiiP 
which  float  about  and  assume  different  forms  and  positions  with 
every  movement  of  the  eye.     Between  these  opacities,  the  field  of 
vision  may  either  appear  clear  or  be  more  or  less  diffusely  clouded. 
The  nearer  the  ojmcities  are  to  the  retina,  the  more  will  they  throw 
a  shadow  upon  it.     If  they  are  some  distance  from  it,  they  may 
not  throw  individual  shadows,  but  only  give  rise  to  a  general  dim- 
ness of  vision.     The  patients,  as  Von  Graefe  has  ix)inted  out,  often 
throw  their  eyes  periodically  upwards  in  reading,  etc.,  in  order  to 
cause  the  opacities  to  move  and  shift  their  position, so  that  the  field 
of  vision  may  be  momentarily  cleared,  wliich  of  course  enables 
them  to  see  more  distinctly.     This  periodic  upward  movement  of 
the  eye  is  accompanied  by  an  elevation  of  the  upj.»er  lid,  and  gii^ 
a  peculiar  and  characteristic  appearance  to  the  patient*  fl 

With   the  ophthalmoscope,  we  cjin   readily  distinguish   thraP 
opacities  as  dark,  fixed,  or  floating  bodies,  assuming  various  shnpes, 
like  dark  spots,  threads,  or  reticulated  fibrillte;  sometimes,  ho^^ 
ever,  they  are  so  delicately  fine  that  we  cannot  individualize  ihed^ 

ad  the  whole  fundus  only  appears  to  be  Imzy  and  veiled. 

The  disease,  in  which  opacities  of  the  vitreous  are  by  far  rac 
frequently  met  with,  is  sclerotico-cboroiditis  posterior.  The 
terior  portion  of  the  vitreous  fre<]uently  becomes  fluid,  and 
ojacities  may  be  seen  floating  very  freely  about  in  it.  Sometimes, 
however,  the  ^jynchysis  extends  to  the  greater  portion  or  even  the 
whole  of  the  vitreous  humor. 

Extravasation  of  blood  into  the  viti*eous  humor  is  a  very  frequc 
cause  of  these  opacities.     The  hemorrhage  is  generally  due 
rupture  of  some  of  the  vessels  of  the  choroid,  more  especially  at  I 
anterior  portion,  wliere  it  is  most  vascular,  and  at  which  situatid 
the  retina  is  thinnest,  and  therefore  most  readily  gives  way ;  whertu 
when  the  eflusion  takes  place  in  the  posterior  jtortion  of  the 
roid,  it  is  more  prone  to  cause  detachment  of  the  retina  than 
perforate  the  latter  and  make  its  way  into  the  vitreous*     Th\B 
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fact,  that  the  connection  between  the  choroid  and  retic 

imut  very  lax,  and  the  retina  thicker  than  in  the  regie 

J  serrata.     Hence  a  more  or  less  considerable  detaehniea 

riniv  is  generally  produced  at  the  posterior  portion  of  th 

'  perforation  takes  place.     When  the  blood  has  hi 

A,  and  the  vitreous  is  again  transparent,  we  can  alwaj 

'^es  in  the  choroid,  such  as  ecchymoses,  etc.,  ehowiiij 

'  'MThatre  has  proceeded,  and  we  are  also  sometime 

L  cica'trix  in  the  retina,  where  the  latter  has  botf 
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ruptured  by  the  extravasation  of  blood.  Schweigger*  has  pointed 
out  that  hemorrhage  into  the  vitreous  humor  occurs  far  more  fre- 
quently from  the  choroidal  vessels  than  from  those  of  the  retina, 
for  the  latter  are  not  only  smaller  in  size,  but,  on  account  of  the 
peculiar  arrangement  of  the  connective  tissue  fibrillre  (Stutzfasern) 
of  the  retina,  and  the  resistance  offered  by  the  membrana  limitans 
interna,  hemorrhage  from  the  retina  extends  generally  towards  the 
choroid,  and  not  into  the  vitreous. 

We  are  generally  able,  with  the  ophthalmoscope,  easily  to  distin- 
guish extravasations  of  blood  into  the  vitreous,  as  they  yield  a 
peculiar  bright  red  reflex.  But  if  the  hemorrhage  is  very  exten- 
sive and  diffuse,  it  may  not  be  possible  to  light  up  the  eye  at  all, 
the  fundus  looking  quite  dark,  and  not  affording  the  least  reflex. 
The  sight  is  generally  very  greatly  and  very  suddenly  impaired, 
the  patient  having  the  sensation  as  if  there  was  a  dense  red  mist 
or  veil  before  his  eye.  When  the  blood  is  beginning  to  be  ab- 
sorbed, fixed  and  floating  opacities  of  a  filiform,  reticulated,  or 
membranous  character  make  their  appearance,  and  become  rolled 
up  into  dark  fantastically-shaped  masses  when  the  eye  is  moved. 
Sometimes  when  the  absorption  has  gone  on  for  some  time,  and  the 
vitreous  has  regained  much  of  its  transparency,  a  fresh  extravasa- 
tion takes  place,  and  tliis  may  recur  several  times.  Although  the 
patient  may  regain  a  considerable  amount  of  sight  during  these 
intervals,  the  recurrence  of  hemorrhage  is  always  to  be  regarded 
with  great  anxiety,  as  it  but  too  frequently  leads  to  detachment  of 
the  retina,  glaucomatous  complications,  or  atrophy  of  the  eyeball. 

When  the  hemorrhage  has  been  at  all  considerable,  permanent 
opacities  are  generally  left  behind,  and  may  produce  great  impair- 
ment of  vision,  and  even  detachment  of  the  retina  by  traction.  H. 
Miiller^  was  the  first  to  show  that  the  latter  is  a  not  unfrequent 
consequence  of  opacities  in  the  vitreous. 

Extravasations  of  blood  into  the  vitreous  humor  are  very  often 
of  traumatic  origin,  being  produced,  for  instance,  by  severe  blows 
upon  the  eye,  causing  a  rupture  of  the  bloodvessels  of  the  choroid 
or  retina.  They  may,  however,  arise  independently  of  this,  if  there 
is  much  congestion  of  the  internal  tunics  of  the  eyeball,  or  if  the 
coats  of  the  vessels  are  diseased. 

In  the  treatment  of  opacities  of  the  vitreous  humor,  we  must  be 
especially  guided  by  the  cause,  and  whether  they  are  due  to,  and  a 
part  symptom  of,  inflammatory  affections  of  the  deeper  tunics  of 
the  eyeball,  or,  perhaps,  to  intra-ocular  hemorrhages  caused  by  rup- 
ture of  some  of  the  choroidal  vessels.  In  the  former  case,  our  at- 
tention must  be  chiefly  directed  to  the  treatment  of  the  primary 
disease.  The  absorption  of  the  vitreous  opacities  may,  however,  be 
greatly  aided  by  preventing  all  congestion  of  the  choroidal  or  reti- 
nal vessels  by  the  application  of  the  artificial  leech.  I  have  often 
gained  great  benefit  irom  its  use,  as  it  facilitates  and  hastens  the 
absorption,  and  relieves  the  intra-ocular  bloodvessels.     If  the  pa- 

»  **A.  f.  0.,''  vi.  2,  259.  «  Ibid.,  iv.  1,  873. 
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tient  is  weak  and  anoemic,  I  generally  prefer  dry  cupping  at  tho 
temple,  making  use  only  of  the  glass  cylinder  of  the  Heurteloup, 
This  may  be  rejjeated  once  or  twice  a  week,  according  to  cii*ciim- 
Btances.  But  if  the  patient  is  strong  and  plethoric,  I  iuvariably 
take  away  blood  by  means  of  the  artificial  leech,  one  cylinder  full 
being  the  usual  quantity*  In  those  cases  in  which  the  atfection  of 
the  vitreous  is  dependent  upon  derangement  of  the  functions  of  the 
uterus  or  liver,  the  general  health  must  be  strictly  attended  to. 
Much  benefit  is  experienced  from  the  use  of  saline  mineral  waters, 
as  the  Pullna,  Kissingen,  Kreuznach,  etc.,  and  the  tendency  to  con- 
gestion and  hyperfemia  of  the  vessels  of  the  eye  ehould  be  relieved 
by  hot  i>ediluvia  or  hijvbaths.  The  absorption  of  blood  into  the 
vitreous  maj^  also  be  hastened  by  the  aitplleation  of  a  firm  compress 
bandage.  In  case  of  dense  membranous  opacities  of  the  vitreous 
which  had  resisted  all  efforts  of  absorption,  Von  Graefe  has  de- 
rived much  benefit  from  tearing  them  through  with  a  fine  needleJ 
This  produces  not  only  an  improvement  in  the  sight,  but  renders 
the  ojiacities  more  amenable  to  treatment,  and  prevents  their  exer- 
cising any  deleterious  influence  uf>on  the  retina  by  traction. 

It  is  of  much  practical  importance  to  distinguish  between  the 
pathological  opacities  of  the  vitreous  homor  and  the  subjective 
pliysiological  muscse  volitante6(3/^0'4'50/>i'a)  which  are  met  with  in 
perfectly  healthy  eyes.  These  assume  the  most  various  shapes 
and  appearances.  Sometimes  they  look  like  small  transparent 
disks  or  circles,  which  may  be  isolated  or  arranged  in  group;  or 
they  roav  resemble  strings  of  bright  beads,  or  filamentous  bands, 
which  float  about  in  all  directions  through  the  field  of  vision. 
They  are  generally  ilue  to  minute  beaded  filaments  or  groups  of 
^nmules  in  the  vitreous  humor,  and  are  quite  physiological,  occur- 
ring more  or  less  in  all  eyes.  They  are  so  minute  that  they  are 
perfectly  invisible  with  the  ophthalmoscope,  and  this  instrument  is, 
therefore,  of  the  greatest  use  in  eimbling  us  to  distinguish  between 
the  physiological  and  pathological  rrnist^a:  volitanks^  for  directly  it 
reveals  to  us  the  presence  of  opacities  in  the  vitreous,  however 
slight  they  n»ay  be,  we  must  regard  them  as  fiathological  product*^, 
I  must,  how^ever,  mention  in  passing,  that  certain  changes  in  tlio 


could,  hoivever. 


choroid  and  retina  may  give  rise  to  fixed  dark  spots  in  the  visual 
field  (so-called  "  scotoniata").     No  careful  observer  cou! 
confound  these  with  the  opacities  in  question. 

MusciB  become  very  eviuent  when  the  pei'son  regards  some  light 
and  highly  illuminated  object,  as,  for  instance,  the  bright  clear  sky, 
a  very  white  w^all,  or  the  brightly  illuminated  field  of  the  micro- 
scope; whereas  in  a  subdued  light,  the  floating  bodies  may  be 
hardly,  if  at  all  observable.  They  are  also  increased  by  fatigue  of 
the  eye  from  overwork,  or  w^ien  the  retina  is  very  sensitive  and 
irritable;  the  same  often  occurs  if  there  is  any  derangement  of 
the  nervous  system  or  of  the  digestive  organs.  The  situation  of 
the  musc99  may  be  approximately  ascertained,  as  was  shown  by 


«  "A.  f.  0.,"  ix,  S,  101, 
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Listing,  by  making  the  patient  look  through  one  of  the  minute 
apertures  of  the  stenopaic  apparatus,  or  a  pinlole  in  a  card.  Now, 
if  the  card  is  moved  in  a  certain  direction  {e.  g.y  upwards),  and  the 
objects  also  move  upwards,  they  are  situated  behind  the  pupil, 
whereas,  if  they  move  in  the  opposite  direction,  they  lie  in  front  of 
the  pupil.  The  greater  the  degree  of  movement,  tne  further  does 
the  object  lie  from  the  pupil.^  The  position  of  the  objects  can  be 
estimated  with  still  greater  accuracy  by  Donders's  mode  of  exami- 
nation d  double  vue.  He  employs  a  diaphragm  pierced  by  two  small 
ar>ertures,  situated  about  one  line  from  each  other,  so  that  two 
shadows  are  thrown  upon  the  retina,  and  cover  one  another  by 
nearly  one-half.*  We  must  distinguish  the  muscse  which  have 
their  seat  in  the  vitreous  humor  from  the  appearances  produced  by 
eyelashes,  muco-lachrymal  drops  on  the  conjunctiva  and  cornea, 
and  the  radii  and  spots  situated  in  the  lens.  For  full  information 
upon  this  interesting  subject  of  Entoptics,  I  would  refer  the  reader 
to  Dr.  Jago's  excellent  and  exhaustive  treatise.' 

Short-sighted  persons  are  especially  troubled  by  muscfe,  for  even 
the  physiological  motes  are  rendered  peculiarly  marked  and  distinct 
by  the  size  of  the  circles  of  dittusion  upon  the  retina.  In  conse- 
quence of  this,  they  often  prove  a  source  of  the  greatest  anxiety 
and  trouble  to  the  patient.  Already,  perhaps,  in  constant  dread 
that  his  myopia  should  rapidly  increase,  and  lead  eventually  to 
great  impairment  of  vision,  or  even  total  blindness,  the  appearance 
of  these  musc8B  often  frightens  him  greatly,  and  causes  him  to  yield 
undivided  attention  to  his  eye  sight,  and  to  watch  every  symptom 
with  anxiety.  This  is  more  particularly  the  case  with  those  per- 
sons who  are  dependent  upon  their  sight  for  their  livelihood,  or 
are  naturally  of  a  nervous  and  anxious  temperament.  Even 
although  we  may  earnestly  and  repeatedly  assure  them  that  these 
physiological  motes  are  not  of  the  slightest  importance,  and  are  a 
source  of  no  danger,  we  but  too  frequently  fail  to  alleviate  their 
mental  distress.  They  seek  advice  from  others  who,  in  their  opinion, 
are  more  competent  and  willing  to  understand  the  nature  of  their 
complaint.  Amongst  such  patients  the  charlatan  finds  his  most 
fervid  and  profitable  followers.  I  have  met  with  several  most  dis- 
tressing cases  in  which  advertising  quacks  have  greatly  frightened 
patients  who  complained  of  these  motes,  assuring  them  that  they 
depended  upon  some  secret  disorder,  and  if  not  speedily  and  prop- 
erly treated,  that  they  would  lead  to  amaurosis,  of  which,  indeed, 
they  were  the  sure  precursory  symptoms.  Such  patients  must  be 
cheered  up,  and  prevented  as  much  as  possible  from  thinking  of 
their  ailments.  Their  general  health  must  be  strengthened,  and 
any  irregularities  of  the  circulation  or  digestive  organs  removed. 
Much  benefit  is  often  also  produced  by  the  use  of  dark  blue  or  neu- 

'  Ilelraholtz  PhysiologischeOptik.,  160. 

*  Donders's  **  Anomalies  of  Accommodation  and  Refraction,"  301. 

*  ''  Entoptics,  witii  its  use  in  Piiysiologv  and  Medicine,''  by  James  Jago,  M.D. , 
1864  (Cliurcliill). 
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tnil  tint  eje-protectors,  aa  they  diminish  the  intensity  of  the  light, 
and  thus  render  the  musciv  less  visible. 

It  bus  been  already  ineutioiied,  in  speaking  of  the  opacities  in  the 
vitreous  humor,  that  the  latter  may  lose  its  normal  gelatinous  con- 
sistence, and  become  partially  or  wholly  iSuid.  This  condition, 
which  is  termed  si/nchi/sis^  cannot  be  diagnoeed  with  certainty  if 
tliere  are  no  floating  oj^^acities*  An  erroneous  opinion  sometimes 
prevails,  that  the  eye  is  always  soft  in  all  cases  of  fluid  vitreous. 
But  this  is  not  the  easCj  for  tlie  tension  of  the  eyeball  varies  accord- 
ing to  the  amount  of  the  vitreous  hnmor,  and  not  according  to  the 
nature  of  its  consistence.  Thus  in  glaucoma,  the  tension  of  the 
eyeball  may  he  very  greatly  increased,  owing  to  the  hyper-secretiou 
of  the  vitreous  humor,  which  may  be  perfectly  fluid.  Again,  dimi- 
nution of  the  intra-ocular  tension  only  proves  tlmt  the  contents  of 
the  vitreous  are  diminished  in  quantity,  although  it  must  he  allowed 
that  in  such  cases  the  vitreous  is  often  fluid.  Tremulousue^s  of 
the  iris  is  also  an  uncertain  symptom.  It  can  exist  only  when  the 
iris  has  lost  its  natural  support  from  the  crystalline  lens,  either 
through  absence  of  the  latter,ortlirough  its  having  become  displaced. 
Together  with  fluidity  of  the  vitreous,  tbe  diameter  of  the  eyeball 
may  have  become  increased,  and  the  j)osition  of  the  lens  with  re- 
gard to  the  iris  somewhat  altered,  and,  therefore,  on  account  of 
this  loss  of  support,  the  iris  may  be  tremulous,  But  the  most 
relialde  symptom  is  the  presence  of  floating  opacities.  In  stapliy- 
lomatous  enlargements  of  the  eyeball,  the  vitrc^nis  is  always  found 
more  or  less  fluid.  The  same  occurs  if  a  foreign  body  or  a  displaced 
lens  has  become  lodged  in  the  vitreous.  Moreover,  when  vitreous 
humor  is  lost,  as  for  instance  during  an  operation  ifor  cataract,  or 
owing  to  a  wound  of  the  eye,  this  loss  is  always  made  up  by  fluid. 
It  is  of  imiiortance  to  be  awai^e,  if  possible,  of  the  consistence  of 
the  vitreous  humor  before  undertaking  an  operation  for  catamct, 
ill  order  that  we  may  take  every  precaution  to  limit,  as  much  as 
possible,  the  lof^s  of  vitreous  %vhicli  must  inevitably  occur. 

Aceoniing  to  IwanoflV  fatty  degeneration  of  the  stroma  and  cells 
of  the  vitreous  humor  with  subsequent  fluidity  of  the  latter,  is  not 
of  unfrerjuent  occurrence,  more  especially  in  the  aged,  in  whom  it 
is  due  to  senile  decay,  and  is  here  a  quasi  physiological  condition. 
It  is  very  different,  however,  with  detachment  of  the  vitreous 
humor,  which  is  altogether  patliological  in  its  natum,  and  is  of 
serious  danger  to  the  safety  of  the  eye,  as  it  frequently  leads  to 
detacliment  of  the  retina.  It  is  mostly  due  to  some  injury  of  the 
eye,  but  is  also  occasionally  observed  in  cases  of  staphyloma  of  the 
cornea,  and  of  posterior  stapliyloma,  as  well  as  in  consequence  of 
extraction  of  cataract  with  or  w  ithou  t  the  loss  of  vitreous.  Iwanoft', 
however^  states  that  detachment  of  tbe  vitreous  humor  is  of  rare 
occurrence  after  extraction  of  cataract,  if  no  vitreous  has  been  lost, 
whereas  it  occura,  as  a  rule,  in  all  cases  in  which  there  has  been  a 
considerable  loss  of  vitreous  humor.'    He  divides  the  detach  men  ta 


< 


«  Vide  also*Dr,  de  Gouvea^a  Ankle,  **A.  t  O.,*'  xv,  1,  p.  244. 
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of  the  vitreous,  which  occur  after  injuries  of  any  kind,  into  two 
categories.  In  one  class,*  the  detachment  occurs  immediately  after 
the  injury,  in  consequence  of  the  diminution  in  the  contents  of  the 
eyeball  and  the  vacuum  which  is  thereby  produced,  and  which  is 
immediately  filled  with  a  serous  fluid,  in  the  other,  the  detach- 
ment is  formed  gradually,  and  de|)ends  upon  slowly  progressive 
changes  in  the  vitreous  humor,  which  may  probably  be  set  up  by 
various  morbid  processes  in  the  other  membranes  of  the  eye.  The 
detachment  which  occurs  after  extraction  of  cataract  may  belong 
to  either  category.  At  present,  no  exact  data  can  be  given  for  the 
ophthalmoscopic  diagnosis  of  this  detachment  of  the  vitreous.  Von 
Graefe^  thinks  it  probable  that  the  suddenly-formed,  tolerably 
uniform  opacity  in  the  posterior  segment  of  the  vitreous  which  is 
sometimes  observed  in  sclerectasia  posterior,  is  a  detachment  of  the 
vitreous.  This  opacity  is  especially  characterized  by  the  suddenness 
of  its  appearance,  bv  its  defined  line  of  demarcation  against  the 
healthy  vitreous,  although  it  may  be  of  considerable  extent,  and  by 
the  almost  constant  supervention  of  detachment  of  the  retina. 

A  most  beautiful  and  striking  appearance  is  presented  by  -the 
presence  of  crystals  of  cholesterine  in  the  vitreous.  As  this  condi- 
tion generally,  if  not  indeed  always,  occurs  in  a  fluid  state  of  the 
vitreous,  it  has  been  termed  sparkling:  synchysis  (synchysis  ^tince- 
lant).  The  exact  mode  of  origin  of  these  crystals  is  not  at  present 
known,  but  it  seems  that  they  often  occur  after  hemorrhage  into 
the  vitreous,  and  are  therefore  very  probably  deposited  from  the 
blood ;  or  they  may  be  due  to  fatty  changes  in  the  vitreous  humor. 
The  appearance  presented  by  cholesterine  in  the  vitreous  is  most 
characteristic  and  striking,  if  the  ophthalmoscope  is  used.  On  every 
movement  of  the  eye,  a  shower  of  bright,  sparkling  crystals  is  seen 
floating  through  the  field  of  vision,  which  gradually  sink  down  to  it« 
lower  ]»art  when  the  eye  is  again  held  still.  Sometimes  the  crystals 
float  about  in  an  otherwise  clear  vitreous,  or  they  may  be  inter- 
mixed with  darker  filamentous  opacities,  to  which  they  may  even 
adhere,  fringing  them  with  a  sparkling  lustrous  border.  They 
have  also  been  met  with  in  the  retina  and  optic  nerve,  and  even 
between  the  retina  and  choroid.  When  they  are  situated  at  the 
anterior  portion  of  the  vitreous,  close  behind  the  lens,  they  may 
be  noticed  even  with  the  oblique  illumination.  Von  Graefe  men- 
tions a  case  in  which  they  gradually  disappeared. 


3.— FOREIGN  BODIES,  ETC.,  IN  THE  VITREOUS  HUMOR. 

If  a  foreign  body  becomes  lodged  in  the  vitreous  humor,  it  but 
too  frequently  excites  the  most  severe  and  destructive  inflanynation 
of  the  tissues  through  which  it  has  passed,  or  with  which  it  lies  in 
contact.  Thus  if  it  has  entered  through  the  cornea,  this  and  the 
iris  often  become  violently  inflamed ;  the  lens,  through  which  the 

'  Loc.  cit.,  p.  (W.  «  "Kl.  Monatsbl.,*^  1808,  p.  801. 
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foreign  body  has  also  paased,  b€comes  cataractous  and  swells  up, 
tliUB  temling  to  increase  still  more  the  severity  of  the  inflammatioiK 
If  the  injury  has  been  severe  and  tlie  foreign  body  lies  iu  the 
vitreous  humor  close  to  the  retina,  it  often  excites  inflammation, 
perluiiie  of  a  suppurative  character,  in  tliis  and  the  choroid,  which 
nmy  lead  perhaps  to  atrophy  of  the  globe.  If  the  media  remain 
sufficiently  clear  to  permit  of  an  ophthalmoscopic  examination  of 
the  fundus,  we  t^enerally  find  that  for  tlie  first  few  days  the  foreifirn 
bod}'  may  be  seen  of  its  natural  color,  mostly  sunk  down  in  tlie 
vitreous  humor.  Then,  the  latter  becomes  somewhat  clouded  in 
the  vicinity  of  the  foreign  body,  surrounding  it  with  a  thin,  grayish- 
blue  halo,  which,  as  the  plastic  nature  of  the  exudation  increases, 
flKBume8  a  denser  and  more  opaque  yellowish-white  apf>earauce, 
liiding  the  foreign  bodj^  from  view.  It  has  in  fact  become  encysted. 
At  the  same  time  the  vitreous  humor  is  often  more  or  less  diffusely 
clouded,  and  dark,  filamentous  opacities  float  about  in  it.  When 
it  regains  sufficient  transparency  to  permit  of  an  ophthalmoscopic 
examination  of  the  fundus,  we  not  untrequently  find  t!*at  a  detach- 
ment of  the  retina  has  occurred  (jierljaps  to  a  considerable  extent), 
and  that  a  more  or  less  extensive  inflammation  of  the  choroid  has 
taken  place.  In  some  mre  instances,  however,  the  coui-se  may  be 
more  favorable,  so  that,  although  the  injury  maybe  followed  by 
severe  inflammation,  the  foreign  body  becomes  encysted  in  the 
vitreous  humor,  which  gradually  regains  its  transparency  as  the 
intlammatoi'y  symptoms  subside,  and  finally  the  sight  may  be 
restored  to  its  normal  condition,  the  foreign  body  lying  innocuous 
in  the  vitreous  humor.  Such  instances  are,  however,  very  rare,  and 
can  only  occur  when  tke  foreign  body  is  but  small.  The  following 
is  a  brief  outline  of  such  a  case,  which  came  under  my  care  at  the 
Middlesex  Hospital  in  1862J 

^*  Samuel  P ,  aged  20,  was  wounded  in  the  left  eye  by  a  chip 

of  iron  flying  oft'  a  hammer.  This  was  followed  by  severe  inflam- 
matory symptoms,  great  swelling  of  the  lids,  lachrymation,  photo- 
phobia, iritis.  At  the  outer  and  upper  side  of  the  iris,  quite  close 
to  the  periphery,  there  was  a  small  triangular  opening,  showing  the 
] massage  of  the  foreign  body,  and,  corresponding  to  it,  there  was  a 
small  cicatrix  in  the  cornea-  On  his  admission  into  the  hospital 
(about  a  week  after  the  accident)  he  could  only  count  fingers  up  to 
a  distance  of  7  or  8  fe^t.  The  tension  of  the  eye  was  then,  and 
remained  throughout,  normal.  When  the  inflammatory  symptoms 
had  greatly  subsided,  a  short  ophthahnoscopic  examination  was 
made,  and  it  was  found  that  the  vitreous  humor  was  clouded,  with 
a  few  filamentous  opacities  floating  about  in  it.  The  condition  of 
the  eye  was  soon  so  mueli  improveci  that  the  patient  could  read  No. 
1  of  Jiiger,  and  No.  19  at  18  feet;  the  lens  was  clear,  the  vitreous 
elifi^htly  hazy,  yet  permitting  the  optic  disk  to  be  seen  distinctly* 
At  the  outer  and  lower  portion  of  the  vitreous  was  seen  a  white^ 
ojiialeQceotf  oval  maas^  the  encysted  foreign  body,  whose  passage 

I  Vide  ''Lnnceir  Aug.  23,  1862, 
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through  the  vitreous  could  be  traced  by  a  faint  bluish  line  running 
towards  it.  A  local,  circumscribed  inflammation  in  the  choroid 
had  occurred  in  its  vicinity,  and  small  portions  of  choroidal  pigment 
were  agglomerated  around  and  beneath  the  foreign  body.  I  saw 
the  patient  occasionally  for  some  years  after  the  accident ;  the  last 
time  was  about  three  years  ago,  and  the  eye  was  then  in  precisely 
the  same  condition,  and  he  could  use  it  perfectly." 

I  must  mention,  however,  that  even  after  a  foreign  body  has  lain 
encysted  and  dormant  for  many  years  in  the  vitreous  humor,  it 
may  give  rise  to  severe  inflammatory  symptoms,  which  may  lead  to 
atrophy  of  the  globe,  or  awaken  sympathetic  ophthalmia. 

Dr.  Berlin,  of  Stuttgart,  has  lately  called  attention  to  a  fact,  with 
regard  to  the  couree  often  taken  by  foreign  bodies  in  the  vitreous, 
which  had  hitherto  been  overlooked.^  He  has  found  from  his  dis- 
section of  eyes  wounded  by  foreign  bodies,  that  when  the  latter  lay 
in  the  lower  portion  of  the  vitreous  humor,  they  had,  in  most  cases, 
first  struck  the  retina  and  choroid,  and,  having  rebounded  from  the 
posterior  wall  of  the  eye,  had  then  sunk  down  in  the  vitreous.  This 
was  proved  by  finding  a  spot  on  the  retina  and  choroid  where  these 
had  been  wounded,  lying  in  a  straight  line  with  the  entrance  of  the 
foreign  body.  Dr.  Berlin,  moreover,  points  out  the  great  impor- 
tance of  accurately  testing  not  only  the  acuteness  of  vision,  but  also 
the  condition  of  the  visual  field;  for  a  deficiency  in  a  certain  portion 
of  the  field  occurring  immediately  after  the  injury,  may  guide  us 
in  discovering  the  presence  of  a  foreign  body  in  the  vitreous,  as 
well  as  its  position.  Thus  in  one  case  in  which  the  field  was 
wanting  outwards  and  upwards,  he  diagnosed  the  foreign  body  as 
lying  at  the  inner  and  lower  quadrant  of  the  eyeball.  An  incision 
was  made  at  this  point,  and  the  edge  of  the  knife  struck  against  a 
hard  body,  which,  however,  eluded  the  grasp  of  the  forceps.  The 
eye  was  excised,  and  then  it  was  found  tnat  the  incision  had 
actually  grazed  the  bit  of  steel.  If  hemorrhage  has  taken  place, 
the  greatest  quantit^^  is  found  about  the  foreign  body.  Dr.  Berlin* 
now  employs,  like  Von  Graefe,  the  narrow  extraction  knife,  making 
the  section  downwards,  but  otherwise  the  same  as  in  Von  Graefe's 
operation  for  extraction  of  cataract. 

The  treatment  must  be  chiefly  directed  to  subduing  the  inflam- 
mation. Cold  compresses  should  be  applied  to  the  eye,  and  perhaps 
leeches  to  the  temple.  The  pupil  must  be  kept  widely  dilated  by 
atropine.  If  suppurative  iritis  or  irido-cyclitis  is  set  up,  it  may  be 
necessary  to  put  the  patient  rapidly  under  the  influence  of  mercury. 
Or,  if  there  is  a  considerable  hypopyon,  repeated  paracentesis,  or  a 
large  iridectomy  may  be  indicated.  The  latter  should  never  be 
neglected  if  the  tension  of  the  eye  is  increased. 

With  regard  to  removal  of  the  cataractous  lens,  or  of  the  eyeball, 
from  its  setting  up  sympathetic  irritation  or  inflammation,  I  must 
refer  the  reader  to  the  chapters  upon  "Traumatic  Cataract"  and 

•  Vide  his  valuable  papers  on  "Foreign  Bodies  in  the  Vitreous,''  "A.  f.  0.,"  xiii. 
3,  275,  and  ib.,  xiv.,  2,  275. 

*  **Knapp'8  Archives  for  Ophthahnology  and  Otology,"  i.  1,  80. 
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*S*^ympnthetic  Oj>ht!mlmia/*    The  qne^tion  may  arise  as  to  the 
itjofr*-  :ii  the  vitreoofl  hnmor^aad 

r^     :  he  priiiL.^„.,  r-  -        ug  ihiM  hy  iia  poeittoti  and 

Dature,    Iiiterefttinj;  coAes  of  this  kind  have  been  reported  amongst 
others  hjr  Dixon  (K«  L.  O.  IL  Hep.,  So.  6)  and  Critchett  (Laiioety 

Although  ci/siieerci  hare  bet.ni  met  with  in  rarious  parta  of  Ibe 
eje,  as  the  cornea,  anterior  chamber,  iHd,  and  lena^as  well  as  id  the 
orhit^  their  most  frequent  seat  apj^ears  to  be  in  the  backgrouod  of 
the  eye,  TUas  Von  Graefe'  states  that  amongst  80,000  patients,  he 
has  found  a  cy^ticercus  in  the  deeper  tissues  of  the  eye  in  rather 
more  than  80  <^i*e8 ;  in  the  anterior  chamber  three  times,  beneath 
Xhi'  conjurK'tiva  five  times,  in  the  lens  once,  and  in  the  orbit  onoe. 
The  youngcHt  individual  was  nine  years  old ;  about  90  j>er  cent,  of 
the  catJCH  oceiin'ed  between  the  ages  of  15  and  55,  and  nearly  two- 
thirds  of  the  cases  w^ere  met  with  in  men*  In  England  the  diaeaae 
would  seem  to  be  veiy  rare,  1  have  only  met  with  one  case  of  cj-b- 
ticercus  in  the  vitreous  diagnosed  with  the  ophthalmoscope,  which 
occurred  in  a  soldier  who  was  sent  to  me  for  examination  by  Pro- 
fe»sor  LoiigTjjore.  If  the  membrane  which  envelops  the  cysticercus 
in  the  vitreous  humor  is  not  too  dense,  the  entozoon  presents  a  Tery 
]»eculiar  and  characteristic  appearance.  Its  original  seat  ap(*ears 
perierally  to  be  beneath  the  retina,  and  it  is  only  at  a  later  stage  of 
\Xm  existence  that  it  perforates  the  latter  (with  its  head  first),  and 
makes  its  way  into  the  vitreous  humor.  Sometimes  it  carries  the 
retina  with  it,  and  thus  produces  an  extensive  detachment,  by 
which  it  ia  covered.  In  other  cases,  it  teai*s  through  the  retina  and 
lies  free  in  the  vitreous  humor.  Here  it  frequently  becomes  en- 
cysted, being  Hurroundetl  by  a  more  or  lees  dense  membrane,  which 
may  prevent  the  rccogniiion  of  the  real  nature  of  the  affection.  If 
tills  is  not  the  case,  but  the  entozoon  is  without  an  investing  mem- 
brane, it  {*resents  the  ap[>earance  of  a  pale  gniyish-blue  or  greenish- 
blue  vesicle,  somewhat  circular  or  flask^shaiKHi,  with  a  short  neck 
and  round  head,  on  which  the  suckers  may  be  seen.  If  the  animal  is 
alive,  we  may,  by  closely  watching  it,  observe  distinct  undulating, 
tremulous  movements  of  its  outline,  the  liead  being  j>erhui>6  alter- 
nately sti-etched  out  fj-om,  or  drawn  into,  the  receptaculum.  The 
position  i»f  the  latter,  in  wliich  the  head  and  neck  lie  when  they 
are  retracted,  is  imlicated  by  a  small  whire  spot  at  one  \m\\t  of 
the  vesicle.  The  slightest  movement  of  the  head  causes  a  gentle 
quivering  motion  of  the  vesicle,  ami,  on  bright  illumination  of 
its  Burfacc,  we  notice,  osjKJcially  near  the  margin,  a  peculiar  bright 
iridescence,  I  he  phiy  of  colors  constantly  changing,  but  having  a 
decidedly  red  tint.  All  tliese  niinutite  are  more  easily  distinguislied 
when  the  c)*sticercus  lies  free  in  the  vitreous  humor,  than  when  it 
IB  coverc*!  by  the  retina.  If,  in  the  latter  case,  its  movements  am 
very  market!  and  considerable,  the  super-jucent  retina  may  also 
undergo  a  distinctly  tremulous  motion.     Von  Graefehas  been  able 

'  ••A.  f.  0.,''  xlt.  2, 174. 
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in  four  cases  to  watch  the  development  of  the  entozoon  from  the 
very  commencement.  At  the  outlet,  there  appeared  a  delicate 
ffrayish-blue  opacity  at  some  portion  of  the  fundus,  situated  evi- 
dently in  the  retina  or  between  the  latter  and  the  choroid.  In  the 
course  of  three  or  four  weeks,  the  little  cysticercus  vesicle  escaped, 
in  two  cases  from  the  most  prominent  portion  of  the  opacity  mto 
the  vitreous  humor.  In  the  other  two  cases,  the  outline  of  the 
vesicle  became  gradually  more  and  more  apparent  from  beneath 
the  opacity,  and  was  distinctly  situated  beneath  the  retina,  the 
latter  lying  either  in  tense  and  close  apposition  to  the  entozoon,  or 
being  separated  by  an  effusion  of  subretinal  fluid,  in  which  case 
there  exists  a  greater  mobilitv  of  the  vesicle.  The  latter  gradually 
glides  along  further  and  further  beneath  the  retina,  until  at  last, 
after  perhaps  several  months  have  elapsed,  it  breaks  through  into 
the  vitreous  humor.  The  original  position  of  the  cysticercus  be- 
neath the  retina  is  indicated  by  the  faintly  recognizable  remains 
of  a  small  grayish-white  spot,  from  which  can  be  traced  a  distinct 
grayish  track,  if  the  animal  has  made  its  way  for  some  distance 
beneath  the  retina  before  perforation.  Although  opacities  of  the 
vitreous  may  apj^ar  at  the  commencement,  this  is  not  the  rule,  but 
at  a  later  period  the  vitreous  generally  becomes  clouded,  and  the 
eye  is  finally  lost  from  slow  and  insidious  choroiditis.  Generally 
this  occurs  within  two  years  of  the  outset  of  the  disease. 

The  presence  of  a  cysticercus  being  so  extremely  dangerous  to 
the  eye,  Von  Graefe*  was  led  to  attempt  its  extraction.  By  so 
doing,  it  may  be  i)Ossible  to  retain  a  certain  decree  of  vision,  to 
preserve  the  shape  of  the  eye,  or  at  the  worst,  to  diminish  the  pain 
and  protracted  course  of  the  atrophy  of  the  eyeball.  After  a  time, 
however,  he  almost  entirely  abandoned  his  former  modes  of  operat- 
ing, and  more  recently  adopted  the  same  method  as  in  his  operation 
for  cataract.'  The  section  was  made  downwards  with  the  narrow 
extraction  knife,  the  iris  excised,  the  capsule  lacerated,  and  the  lens 
removed.  He  then  tore  through  the  hyaloid  fossa  with  the  blunt 
traction-hook  which  he  formerly  employed  for  the  removal  of  the 
lens,  and  passed  it  on  in  the  direction  of  the  cysticercus,  alternately 
drawing  it  back  a  little  towards  the  section.  He  watched  with 
great  attention  the  little  flocculi  of  vitreous  which  are  thus  brought 
towards  the  wound  by  the  retraction  of  the  hook,  for  as  soon  as 
yellowish  threads  and  jx)rtions  of  membrane  api^ar  in  them,  it  is 
a  proof  that  the  close  vicinity  of  the  entozoon  has  been  reached. 
When  the  cyst  itself  appears  near  the  wound,  the  hook  is  to  be  laid 
aside,  and  tlie  vulcanite  curette  pressed  a  little  upon  the  cornea,  so 
as  to  cause  the  lips  of  the  incision  slightly  to  gape,  and  facilitate 
the  exit  of  the  entozoon.  He  recommends  the  same  form  of  inci- 
sion for  the  removal  of  foreign  bodies  lying  in  the  vitreous,  when 
such  an  operation  appears  advisable. 

In  Plate  V,  Fig.  9,  will  be  found  an  excellent  illustration  of  the 
appearances  presented  by  a  cysticercus  in  the  vitreous.     Liebreich 

»  **A.  f.  0.,"  m.  2,  820,  and  ib.,  iv.  2,  171.  «  "A.  f.  0.,"  xiv.  3,  143. 
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gays,  in  explanation  of  this  plate,  **  The  parasite,  which  was  origi- 
nally developed  beneath  the  retina,  and  then,  after  perforating  it, 
penetrated  into  the  yitreoua  hum  or  ^  could  be  seen  with  such  per* 
lect  distinctness,  that  the  undulating  movements  and  coarctations 
of  the  vesicle  could  not  only  be  observed  at  its  outline,  but  also  at 
tlie  piisterior  wall,  which  could  be  distinguished  throuc:h  the  ante- 
rior wall.  This  was  especially  the  case  towards  the  centre,  where, 
as  the  red  tint  in  the  illustration  shows,  more  light  can  shine 
through  than  at  the  margin,  on  which  the  light  falls  more  ob- 
TKiuely,  and  consequently"  suffers  greater  reflection.  The  neck, 
especially  at  its  junction  with  the  vesicle,  is  of  anopaquer  tint,  and 
studded  with  nnnute  white  dots  (chalky  particles).  This  more 
opaque  portion,  where  the  neck  joins  the  vesicle,  is  also  the  most 
firm,  and  we  must  endeavor  to  seize  it  liere,  if  we  wish  to  extract 
the  animah  In  a  case  u[ton  which  I  operated  last  winter,  I  suc- 
ceeded in  seizing  it  at  this  point  with  the  canuhv  forceps,  intro- 
duced through  the  sclerotic*  By  means  of  an  ophtlmhnoscojie, 
which  was  fixed  to  the  forehead,  I  illuminated  the  animal  arid  the 
instrument,  so  that  I  could  see  them  accurately.  In  the  illustra- 
tion we  recognize  at  the  head  two  suckers  (the  other  two  being 
placed  posteriorly),  and  the  buccal  extremity  wliich  is  directed 
upwards.  The  shape  of  the  bead  did  not  always  present  the  ap- 
pearance depicted  in  the  illustration,  but  varied  iu  a  very  remark- 
able  manner.'' 

In  rare  instances,  the  foi-mation  of  new  bloodvessels  in  thevitre* 
ous  may  be  obsfjcrved  with  the  ophthalmoscope.  Thus  Becker*  saw 
new  vessels  formed  upon  the  anterior  surface  of  an  abscess  in  the 
vitreous  humor,  and  again  in  purulent  intiltmtion  of  the  vitreoua; 
in  the  latter  case,  the  vessels  were  situated  close  behind  the  lens, 
and  were  distiuguishable  with  th^  naked  eye.  Becker,-  moreover^ 
narrates  an  extraordinary  ca.se  of  an  independent  neo-plastic  forma- 
tion, in  wliich  the  connection  lx*tween  the  newly-formed  vesj^els  of 
the  growth  and  those  of  the  retina  could  be  distinctly  traced. 


4.— PERSISTENT  HYALOID   ARTERY. 


The  hyaloid  artery  generally  shrivels  up  and  disappears  during 
the  later  f*eriod  of  fcetal  life.  In  some  mre  instances,  however,  re- 
mains of  it  in  the  vitreous  humor  have  been  subsequently  traced 
with  the  ophthalmoscope,  either  in  the  form  of  a  short,  dark  stripie, 
ur  of  a  dark  thread  running  through  tiie  vitreous  humor  froru  the 
0[»tic  disk  towards  the  posterior  portion  of  the  lens.  If  the  vessel 
is  still  patent  and  carries  blood,  as  was  noticed  by  Zehender,*  it 
apji^ars  like  a  red  cord  by  incident  light ;  which  in  this  case  under- 
went considerable  undulations  when  the  eye  was  moved,  the  vitre- 
ous humor  being  evidently  fluid.    Liebreich*  records  a  case  in  which 

•  **  BericUt  uIkt  die  Wiener  Augeckliuik,**  114.  *  Ibid.,  106. 

"  ^^Kl  MoDBtibL,"  18e«,  25».  *  Ibid,,  1803,349. 
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there  existed  a  physiological  cup  of  the  optic  nerve,  together  with 
the  persistent  hyaloid  artery,  and  the  latter  could  be  distinctly 
traced  up  to  its  point  of  origin  from  the  central  artery  of  the  retina. 
A  reinarkable  case  is  reported  by  Wecker,*  in  which  a  transparent 
hyaloid  canal  existed  in  both  eyes  of  a  patient.  A  unique  case  of 
persistent  hyaloid  artery  w^as  under  ray  care  at  Moorfields  about 
two  years  ago.  It  occurred  in  a  lad  of  about  16  years  of  age. 
Arising  from  one  of  the  arteries  in  the  disk,  was  seen  a  small  arte- 
rial twig  running  with  a  slight  bend  for  a  short  distance  into  the 
vitreous  humor,  ending  in  a  loop  and  passing  over  at  once  into  a 
vein,  which,  twisting  itself,  like  a  corkscrew,  three  times  round  the 
artery,  terminated  in  one  of  the  large  central  veins.  An  excellent 
drawing  of  this  case,  made  by  Mr.  Liebreich,  will  be  found  in  the 
"  Transactions  of  the  Pathological  Society,"  1871,  p.  222.  Saemisch* 
has  recently  recorded  a  very  interesting  case  in  which  the  ophthalmo- 
scope revealed  in  one  eye  the  presence  of  a  grayish-blue  membrane  in 
the  vitreous  humor,  which  was  connected  posteriorly  with  the  retina 
in  the  immediate  vicinity  of  the  optic  disk,  veiling  the  upper  third 
of  the  latter.  More  anteriorly  the  membrane  passed  over  into  a 
narrow  cylindrical  canal,  which,  spreading  out  again  a  little,  ter- 
minated near  the  posterior  pole  of  the  lens.  Whilst  the  anterior 
portion  was  quite  devoid  of  bloodvessels,  the  same  was  not  the  case 
with  the  posterior  part,  for  on  the  pale  blue  membrane  near  the 
retina  vessels  could  be  observed,  which  could  be  distinctly  traced 
as  passing  directly  over  into  those  of  the  retina.  This  membrane 
was  probably  due  to  some  arrest  of  development  in  connection  with 
the  hyaloid  artery,  and  resembled  closely  a  case  reported  by  Becker.* 

'  "  Kl.  Monatsbl./'  1809,  p.  210.  «  Ibid.,  1869,  304. 

5  Ibid.,  1868,  p.  354. 


Chapter  VIII. 
DISEASES  OF  THE  RETINA. 


1.— HYPEE.EMIA  OP  THE  KETINA. 

We  may  distinguish  two  forms  of  hypersemia  of  the  retina,  viz., 
the  arterial  or  active,  and  the  venous  or  passive.  The  former  is 
generally  acute,  and  is  characterized  by  the  patient  experiencing 
some  symptoms  of  irritability  in  the  eye,  such  as  photophobia, 
hichryniation,Biibconjunctival  redness,  and  an  inability  to  continue 
for  any  length  of  time  any  work  which  necessitates  a  stroag  eftbrt 
of  the  accommodation.  There  are  oi>en  also  subjective  symptorue 
of  an  irritable  state  of  the  retina,  such  as  flashes  of  light,  etc.  On 
examining  the  eye  with  the  ophthalmoscope,  we  find  that  the  optic 
disk  is  abnormally  red  and  flushed,  on  account  of  the  increased 
injection  of  the  capillary  twigs  upon  its  surface.  If  this  increased 
vascularity  is  very  prononnced  at  tlie  margin  of  the  disk,  its  out- 
line becomes  somewhat  ill-defined  from  its  similarity  in  tint  to  the 
eurrounding  fundus.  The  size  of  the  arteries  may  be  slightly 
increased,  and  the  smaller  branches  are  more  numerous  and  appa- 
rent, which  is  especially  observable  in  the  region  of  the  yellow 
Bp<>t,  The  retinal  veins  are  also  somewhat  dilated.  According  to 
Stellwag,  more  or  less  considerable  portions  of  the  fundus  are  ren- 
dered almost  uniformly  red  by  a  very  delicate  and  close-meshed 
network  of  vessels.  It  must  always  be  i^meml>ei*ed,  that  the  degree 
of  va!^cularity  of  tlie  retina  and  optic  disk  varies  much  in  diflerent 
inilividuals,  and  in  |»ei^nn8  of  ditferent  complexions.  Thus,  it  is 
Jess  marked  in  pale  and  auiemic  individuals  than  in  the  florid  and 
plethoric.  If  onlv  one  eye  is  aftected,the  appearances  presented  by 
it  should  always  be  compared  with  tliose  of  the  other  eye,  as  this 
will  enable  us  morf^  accurately  to  estimate  the  degree  of  vascularity 
of  the  retina,  and  guard  us  against  an  error  in  diagnosis. 

Arterial  hypenemia  of  the  rJ?tina  is  generally  dependent  upon 
causes  which  excite  an  increased  vascularity  of  the  eye,  thus  it 
may  be  artificially  produced  by  the  application  of  a  drop  of  some 
astringent  colly rium  to  the  conjunctiva.  It  is  often  due  to  pro- 
longed exposure  to  very  bright  light,  more  especially  if  the  eyes 

e  at  the  same  time  enjployed  in  some  small  and  delicate  work,  as 
instance  in  microscopizing,  engraving,  watchmaking,  etc.,  by 
cial  light  It  is  also  frequently  met  with  in  hypermetropic 
US  who  work  or  read  much  without  the  assistance  of  glasses. 
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In  the  venous  or  passive  form  of  hypersemia,  we  notice  that  the 
retinal  veins  are  abnormally  large,  dark,  and  perhaps  tortuous,  which 
is  especially  marked  in  the  smaller  veinlets,  which  may  present  a 
somewhat  corkscrewy  appearance.  There  is  also  either  a  sponta- 
neous, or  a  very  easily  producible,  venous  pulsation.  If  the  venous 
conijestion  has  lasted  some  length  of  time,  we  frequently  notice  a 
slight  oedematous  condition  of  the  retina  round  the  optic  disk,  or 
along  the  course  of  some  of  the  larger  vessels,  which  appear  to  be 
fringed  by  a  delicate  grayish-blue  opacity  or  halo.  Care  must  be  taken, 
not  to  mistake  this  for  another  form  of  opacity  along  the  edge  of  the 
vessels  which  is  due  to  hypertrophy  of  their  coats,  and  which  will 
be  noticed  hereafter.  The  sight  after  a  time  generally  becomes 
somewhat  impaired,  but  this  disappears  again  when  the  cause  is  re- 
moved. This  form  of  hypenemia  is  mostly  slow  in  its  develop- 
ment, and  is  due  to  a  state  of  venous  congestion  dependent  perhaps 
upon  some  disturbance  in  the  general  circulation,  caused  by  an 
affection  of  the  heart  or  liver ;  or  again,  it  may  be  dependent  upon 
local  causes,  which,  by  impeding  the  efflux  of  blood  from  the  retinal 
veins,  give  rise  to  a  mechanical  venous  hyj^raemia.  Amongst  such 
causes,  we  may  instance  intra-cranial  tumors  which  press  upon  the 
cavernous  sinus,  or  tumors  situated  in  the  orbit  and  compressing 
the  optic  nerve ;  or  again,  an  increase  in  the  intra-ocular  tension 
(a  glaucomatous  condition  of  the  eye).  I  must  here  point  out  that 
it  is  Quite  erroneous  to  assert,  that  the  tension  of  the  globe  is  more 
or  less  increased  in  the  passive  or  venous  hypereemia  of  the  retina. 
This  is  in  fact  mistaking  cause  and  effect,  and  such  a  mistake  is 
apt  to  lead  to  great  errors  in  diagnosis  and  treatment.  The  intra- 
ocular tension  is  never  increased  when  the  venous  retinal  hypenemia 
is  simply  due  to  disturbance  in  the  general  circulation,  to  tumors 
pressing  upon  the  cavernous  veins,  or  to  intra-orbital  tumors ;  it  is 
only  increased  in  a  glaucomatous  condition  of  the  eye,  and  here  the 
venous  hypereemia  is  due  to  the  augmented  tension  of  the  globe, 
and  does  not  produce  it. 

If  the  arterial  hy[)erfemia  of  the  retina  is  considerable,  the  patient 
should  not  be  allowed  to  use  his  eyes  at  all,  more  especially  by  arti- 
ficial light,  until  the  symptoms  have  quite  subsided.  If  the  affec- 
tion is  due  to  some  defect  in  the  accommodation  or  refraction  of  • 
the  eye,  as  for  instance  presbyopia  or  hypermetropia,  this  must  be 
corrected  by  suitable  glasses.  Blue  or  smoke-colored  eye-protectors 
should  be  worn  to  guard  the  eyes  against  the  irritating  influence  of 
bright  sun  or  artificial  light,  and  the  eye-douche  will  be  found 
beneficial  in  relieving  the  irritability  of  the  eye.  In  the  treatment 
of  venous  hyperemia,  our  attention  must  be  chiefly  directed  towards 
the  prevention  of  any  disturbance  and  congestion  of  the  venous 
system.  Tlie  functions  of  the  heart,  liver,  and  uterus  must  be 
regulated,  and  special  care  be  taken  to  prevent  determination  of 
blood  to  the  head.  Much  benefit  is  often  derived  from  hot  stimu- 
lating foot-baths,  and  a  course  of  mildly  purgative  mineral  waters. 
The  congestion  of  the  retinal  circulation  is  oest  relieved  by  Ileur- 
teloup's  artificial  leech.    It  should  be  applied  periodically,  at  inter- 
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vals  of  six  or  seven  davs,  and,  if  the  patient  is  aniemic  or  in  feeble 
health,  but  little  blood' (^  or  f  of  a  cylinder)  should  be  taken  or  dry 
cupping  should  be  substituted. 


2.— INFLAMMATION  OF  THE   RETINA. 

Before  I  pass  on  to  the  description  of  the  different  forms  of  re- 
tinitis which  gain  their  distinctive  characters  eitlier  from' the  ana- 
toniical  changes  which  aceomixiny  them,  or  from  the  constitatioual 
affections  which  have  given  rise  to  tliem,  it  will  be  well  to  con- 
sider tlie  various  symptoms,  ophthalmoscopic  and  anatomical, 
which  are  more  or  less  common  to  all  forms  of  inflammation  of  the 
retina,  and  which  may  be  very  well  grouped  under  the  head  of 
"  idiopathic  retinitis.^' 

Idiopathic  Retinitis. 

Practically  we  may  di%nde  this  into  two  principal  forms.  In  the 
one,  the  pathological  changes  are  chiefly  those  of  codema  of  the! 
retina  or  of  a  serous  infiltration  of  its  connective  tissne;  in  the 
other,  tlie  inflammatory  changes  affect  the  proper  structure  or 
parenchyma  of  the  retina ;  we  may,  therefore,  distinguish  a  serous 
and  n  paremhi/matoits  form  of  idiopathic  retinitis.  The  former  is 
genenilly  acute,  the  latter  more  chronic  in  its  course,  • 

As  the  seroics  retinitis  does  not  give  rise  to  striking  ophthalmo- 
scopic symptoms,  it  is  not  always  easy  to  diagnose  tliis  disease  if 
the  effusion  is  but  slight.  This  is  esj.>ecially  the  case  if  a  strong 
illumination  is  employed,  for  these  delicate  changes  in  the  retina 
are  best  observed  by  a  moderate  degree  of  illumination,  and  in  the 
erect  imape.  Serous  retinitis  is  characterized  by  the  apjiearance  of 
a  very  delicate,  bluish-gray  or  bhiish-green  veil,  which  is  spread 
over  the  surikce  of  the  retina,  aTid  hides  the  epithelium  and  vessels 
of  the  choroid.  The  opacity,  which  may  atiect  a  more  or  less  con- 
sideralde  portion  of  the  retina,  is  quite  uniform,  and  presents  no 
marked  stria*,  dots,  or  patches.  It  is  only  with  a  very  weak  illu- 
mination and  a  considerable  magnifying  power  that  we  can  observe 
a  faint  atriation  of  the  opacity.  Mau timer'  mentions  two  cases  in 
which  the  retinitis  presented  very  peculiar  greenish  stride.  This 
was,  however,  only  observable  by  a  weak  illumination^  and  in  the 
direct  mode  of  examination.  The  ojiacity  shades  off  towards  the 
periphery,  fi^radually  and  imperceptibly,  into  the  transparent  normalj 
retina,  wliich  not  unfi'C^^uently  remains  quite  unaffected.  The 
BerouB  infiltration  is  esf»ecially  marked  in  the  vicinity  of  the  optic 
disk^  but  gradually  diminishes  in  intensity  towards  the  region  of 
the  yellow  spot,  on  account  of  the  decrease  in  the  thickness  of  the 
retina  at  this  jx)int.  Hence  the  choroid  also  shines  through  more 
distinctly  here,  and  thus  lends  a  redder  tint  to  the  macula  lutea. 
Indeed  this  redness  is  sometimes  so  very  striking,  more  especiallyj 

t  "LeUrbucb  dcr  OphtUalraOBCopie,"  861, 
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on  account  of  its  contrast  with  the  neighboring  grayish  opacity  of 
the  retina,  that  it  might  be  readily  mistaken  for  an  effusion  of 
blood.  The  periphery  of  the  retina  is  often  quite  free  from  serous 
infiltration,  and  the  details  of  the  choroid  can  then  be  plainly  dis- 
tinguished at  this  point.  The  optic  disk  is  always  somewhat  swol- 
len and  cedeniatous,  and  its  outline  indistinct  and  ill-defined,  the 
choroidal  and  sclerotic  margins  being  rendered  unapparent  by  the 
serous  in^ltration.^  The  retinal  arteries  generally  show  but  little 
alteration  in  their  appearance,  being,  perhaps,  only  slightly  veiled, 
and  a  little  attenuated.  The  veins,  on  the  other  hand,  are  strik- 
ingly hypcrsemic ;  they  are  large,  dark,  tortuous,  the  latter  being 
especially  marked  in  the  smaller  branches.  On  close  examination 
we  may  often  notice  that  the  vessels  do  not,  throughout  their 
whole  course,  lie  always  on  the  same  level,  but  here  and  there  dip  a 
little  into  the  effusion,  or  are  pushed  a  little  outwards  (towards  the 
vitreous)  by  it.  In  the  former  case,  they  will  seem  slightly  indis- 
tinct and  veiled,  in  the  latter,  the  portion  which  is  nearest  to  the 
observer  will  appear  peculiarly  dark  and  visible.  These  peculiarities 
are  best  distinguished  with  the  binocular  ophthalmoscope,  or  in 
the  erect  image.  There  are  also  sometimes  small  extravasations  of 
blood  on  or  beside  the  vessels.  The  sight  is  always  much  affected, 
sometimes  so  considerably  that  the  patient  cannot  distinguish  the 
largest  letters,  or  count  fingers.  The  field  of  vision  is  also  con- 
tracted, but  if  the  peripheral  portion  of  the  retina  is  unaffected, 
the  corresponding  portion  of  the  field  will  not  be  impaired.  The 
first  complaint  of  the  patient  is,  generally,  that  he  notices  a  gray 
film  or  veil  before  his  eyes,  which  gradually  increases  in  thickness 
and  surrounds  the  various  objects,  hiding  them  more  and  more 
from  the  sight,  until  he  becomes  almost  totally  blind.  With  all 
this,  the  external  appearance  of  the  eye  remains  normal  and 
healthy,  excepting  that  the  pupil  generally  becomes  sluggish  and 
somewhat  dilated,  but  even  this  is  not  always  very  marked,  and 
mifijht  be  easily  overlooked.  Tliere  is  no  marked  photophobia, 
lacnrymation,  ciliary  injection,  or  intense  pain,  none  of  the  symp- 
.toms*  in  short,  which  are  still  so  often  erroneously  described  as 
characteristic  of  inflammation  of  the  retina,  but  which  are  not  due 
to  retinitis,  but  to  hyperaesthesia  of  the  retina — two  perfectly  dif- 
ferent affections.  We  shall  see  hereafter,  to  what  grave  errors  in 
treatment  a  diagnosis  of  retinitis  from  these  symptoms  but  too  fre- 
quently leads.     It  must  be  particularly  remembered,  that  in  serous 

1  (Edema  of  the  retina  is  chiefly  recognized  with  the  ophthalmoscope  by  the 
great  curves  which  tlie  retinal  veins  describe,  for  although  the  retina  may  be  very 
considerably  thickened  by  serous  infiltration,  it  yet  remains  transparent,  or  only 
shows  the  faintest  veil-like  diffuse  opacity.  Hence  oedema  of  the  retina  may  easily 
be  taken  for  a  very  slight  detachment  of  the  latter,  indeed,  it  would  be  almost  im- 
possible  to  distinguish  between  these  conditions ;  moreover  oedema  of  the  retina 
may  lead  to  detachment.  Iwanoff  describes  (in  a  very  interesting  paper  on  (Edema 
Retincc,  '*  A.  f.  O.,*'  xv.  2,  88)  the  changes  which  the  retina  undergoes  from  these 
serous  infiltrations,  and  shows  how  very  large  lacunae  are  formed  in  it,  leading  to 
its  becoming  very  considerably  thickened.  He  found  these  lacunae  chiefly  at  the 
periphery  of  the  retina,  at  the  equator,  and  quite  close  to  the  optic  nerve.  Vide 
also  a  paper  by  Mr.  Nettleship,  *'  R.  L.  0.  H.  Rep.,''  viii.  8. 
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rettnitia  the  ophtlmlraoscopic  symptoms  are  never  so  marked  and 
striking  as  might  be  expected  from  the  great  impairment  of  sight,] 
the  latter  being  prohal)Iy  chiefly  due  to  the  compression  of  the 
nerve  elements  by  tlie  serous  eftusiou. 

The  prognosis  should  alwaj'H  l>e  very  guarded,  because  if  the* 
affection  lasts  for  some  time,  the  nerve  elements  of  tlie  retina  may 
become  atrophied,  and  the  sight  be  jxjrmanently  destroyed.  Or 
again,  this  form  may  pass  over  into  a  more  chronic  inflammation, 
affecting  cliiefly  the  parenchyma  of  the  retina,  and  giving  rise,  j>er- 
haps,  to  diseases  of  the  choroid  or  the  vitreous  humor.  The  danger 
of  detachment  of  the  retina  must  also  be  borne  in  mind. 

The  treatment  should  be  chietly  directed  towards  relieving  the 
congestion  of  the  retinal  vessels,  ami  for  this  purpose  local  depletion 
by  means  of  the  artificial  leech  will  he  found  most  efficacious.  The 
free  action  of  the  kidneys  and  skin  should  be  maintained  by  saline 
diuretics  and  diaphoretics.  A  pair  of  dark  blue  glasses  should  be 
vroru  so  as  to  protect  the  eyes  against  all  glare  and  briglit  light. 
All  employment  of  the  eyes  must  be  forbidden  until  they  have  quite  - 
recovered. 

Ill  the  parcnehjmatoiis  retinitis,  the  changes  are  not  confined  to 
a  serous  infiltmtion  of  the  connective  tissue,  but  this  and  the 
nerve  elements  of  the  retina  undergo  other  inflammatory  changes, 
Bueh  as  proliforation  of  the  cells,  hypertrophy,  sclerosis,  and  fatty 
or  colloid  degeneration*  The  sclerosis  of  the  connective  tisane  may, 
according  to  Iwaiioff,'  be  chiefly  confined  to  the  menibn\na  limitans 
interna,  or  affect  the  basic  connective  tissue  which  pervades  the 
retina  in  a  vertical  direction,  and  supports  the  other  elements  like 
a  framework.  On  account  of  these  various  changes,  the  ophthal- 
njoscopic  appearances  are  far  more  nnirked  and  striking  than  in 
the  serous  retinitis.  The  optic  disk  is  opaque,  swollen,  somewhat 
hyper^mic,  and  of  a  reddisli-gmy  color;  its  outline  is  iri^egularand 
indistinct,  passing  insensibly  over  into  the  retina,  without  any  clear 
line  of  demarcation.  The  swelling  is  due  to  serous  infiltration  or 
inflammatory  exudation,  which  may  have  extended  from  the  retina 
to  the  optic  nerve,  or  rice  versd.  If  the  effusion  is  serous  in  char- 
acter, the  opacity  will  be  of  a  pale,  grayish*piiik,  or  fVi%vn  color; 
but  where  there  is  much  exudation  of  lymph,  it  will  be  more 
opaque,  white,  and  perhaps  somewluit  glistening.  If  the  exudation 
occupies  the  more  external  hiyers  of  the  retina,  the  vessels  may  he 
observed  to  pass  distinctly  over  it  without  any  dipping;  wdiereaa,  I 
if  it  is  situated  in  the  inner  layers  of  the  retina,  or  quite  on  the 
surface  of  the  disk,  the  vessels  will  be  more  or  less  interrupted  and 
hidden  by  it.  The  retinal  arteries  are  sometimes  but  slightly 
ctianged  in  appearance,  in  other  cases  they  are  more  or  less  dimin- 
ished in  size,  and  rendered  indistinct  by  the  exudations.  The 
veins  ai-e  increased  in  size,  darker  in  color,  and  their  tortuosity  is 
generally  very  marked. 


*  Vide  IwimofTsTery  inter^ting  papers  on  Retinitis,  in  the  "KL  Monatflblatter/ 
1804,  415,  ADd  al40  ia  the  '' ArcbiT.  f,  OpbtbalmolQgie,"  xL  1,  136. 
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Blood  extravasations  of  varying  size  and  extent  are  strewn  about 
on  and  around  the  bloodvessels  in  different  portions  of  the  retina, 
as  well  as  on  the  optic  disk  and  its  vicinity.  If  these  extravasations 
are  situated  in  the  inner  portion  of  the  retina,  thev  will  present  a 
peculiar  striped  or  striated  appearance,  their  edges  being  irregular ; 
which  is  due  to  the  radiating  course  of  the  optic  nerve  fibres, 
between  which  the  blood  is  effused.  If  the  hemorrhages  occupv 
the  more  external  layers  of  the  retina,  the  effusions  will  be  rouna, 
and  have  a  smooth  uniform  appearance  quite  free  from  striae.  The 
exudations  into  the  retina  also  vary  much  in  size  and  appearance. 
Sometimes,  they  look  like  small  white  or  grayish-white  dots  strewn 
about  singly  or  in  small  clusters.  In  other  cases,  they  are  larger, 
and  form  well-marked  white  patches  or  flakes  of  considerable  size, 
the  edges  of  which  are  j^rhaps  fringed  by  the  smaller  dots.  The 
color  of  these  exudations  varies  from  a  grayish-white  to  a  creamy 
tint,  and  they  often  have  a  peculiar  glistening  appearance,  which 
is  due  to  their  containing  fatty  elements.  They  are  met  with  in 
different  parts  of  the  retina,  but  especially  in  and  around  the  optic 
disk,  and  in  the  region  of  the  yellow  spot. 

Although  I  have  used  the  term  exudation  for  these  patches  in 
the  retina,  I  must  state  that  this  is  not  always  quite  correct  in  the 
strict  acceptation  of  the  term,  for  they  are  often  due  to  inflamma- 
tory changes  in  the  connective  tissue  or  nerve  elements  of  the  retina, 
giving  rise  to  a  proliferation  of  the  cells  and  their  contents,  or  they 
are  caused  by  a  degenerative  metamorphosis  of  a  fatty  or  colloid 
nature.  But  as  it  is  difficult,  and  often  quite  impossible,  to  distin- 
guish ophthalmoscopically  between  these  difterent  products,  and  as 
the  term  exudation  has  been  generally  accepted,  I  have  thought  it 
best  to  retain  it. 

When  the  exudations  are  situated  in  the  external  portion  of  the 
retina  (in  which  case,  they  are  generally  due  to  proliferation  of  the 
cells,  and  fatty  or  colloid  degeneration  of  the  external  granular 
layer  with  sclerosis  of  the  membrana  limitans  externa ;  the  bacillar 
layer  becoming  subsequently  aftected),  we  find  that  they  afford  the 
appearance  of  smooth  grayish-white  or  cream-colored,  perhaps  glist- 
ening, patches,  which  do  not  show  a  striated  arrangement,  and  are 
evidently  situated  beneath  the  retinal  vessels,  for  the  latter  pass 
over  them  without  dipping  into  them,  or  being  interrupted  or  veiled 
in  their  course.  We  may  at  the  same  time  often  notice  that  the 
choroid  in  the  vicinity  of  the  exudations  is  undergoing  certain 
inflammatory  changes,  which  consist  chiefly  in  a  thinning  of  the 
epithelium  and  an  absorption  of  its  pigment,  so  that  the  choroidal 
vessels  become  more  apparent.  The  stroma  of  the  choroid  also  be- 
comes affected,  and  it  is  now  no  longer  a  case  of  simple  retinitis, 
but  of  choroido-retinitis.  When  the  retinal  exudations  subsequently 
become  absorbed,  we  find  that  extensive  changes  in  the  choroid  have 
taken  place  beneath  them.  In  such  cases  the  inflammation,  although 
apparently  chiefly  affecting  the  retina,  often  commences  in  the 
choroid,  and  extends  thence  to  the  retina. 

The  inflammatory  changes  may,  however,  be  chiefly  confined  to 
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the  inner  portion  of  the  retina,  giving  rise  at  first  to  hjT>ertrophy  . 
of  the  stroma,  formation  of  nuclei  in  the  layer  of  the  optic  nerve  ' 
fihres,  and  neo-plastic  formations  of  connective  tissue  (Iwauofl*).*^ 
Tbese  fibres  of  connective  tissue  are  often  arranged  in  bundles,  and, 
if  tliey  increase  very  gi-eatly  in  quantity,  they  may  gradually  com- 
press and  destroy  the  nerve  fibres.     The  optic  nerve  fibres  and  gan- 
glion cells  may  also  undergo  j>roliferation  and  eeleroeis  of  theii 
elements,  and  subsequently,  i>erhaps,  fatty  degeneration.     Another* 
very  interesting  fact  is,  tbat  in  this  form  of  retinitis  the  membrana 
limitans  interna  becomes  tbickeneil,  and   occasionally  shows,  at^ 
certain  points,  small  excrescences  wbich  bulge  into  the  vitreous 
humor.     The  latter  is  often  affected,  becoming  hazy  and  pervadec 
by  opacities,  which  are  chiefly  observable  at  its  posterior  portion.* 
Detachment  of  tbe  retina  may  also  occur.     This  form  of  retinitis  is 
very  frequently  associated  with  irido-cyclitis  or  irido-choroiditis, 
and  then  it  generally  commences  at  the  peripheral  portion  of  the] 
retina,  near  tne  ova  serrata,  and  extends  from  thence  towards  thai 
centre.     WHien  these  inflammatory  exudations  are  situated  in  the" 
inner  layers  of  tbe  retina,  we  find  that  they  are  mtber  striated  in 
apfHsarance,  and  that  the  retinal  vessels,  instead  of  passing  straight 
and  uninterruptedly  over  them,  are  seen  to  dip  into  them  here  and 
there,  becoming  indistinct  or  even  invisible  at  these  points. 

After  tbe  disease  has  lasted  for  some  time,  tbe  exudations  and 
hemorrhagic  effusions  may  undergo  absorption,  tbe  stasis  in  the 
circulation  be  relieve  J,  the  bloodvessels  assunje  a  more  normal  ath 
pearance,and  the  swelling  and  oedema  in  and  around  the  optic  dislc 
subside,  so  that  it  regains  a  more  sharply  defined  outline.  The 
sight  at  tbe  same  time  improves  considerably,  and  this  ameliora- 
tion may  become  permanent.  But  the  disease  does  not  always  run 
so  favorable  a  course,  for  tbe  nerve  elements  of  the  retina  may  have 
Buffered  so  considerably  as  to  render  any  improvement  of  the  sight 
impossible.  This  may  be  due  either  to  the  inflammatory  changes 
(sometimes  even  assuming  a  purulent  character)  which  they  have 
themselves  undergone,  or  to  the  great  hypertrophy  and  sclerosis  of 
the  connective  tissue,  which  encroaches  more  and  more  uiK)n  the 
nerve  elements,  compresses  them,  and  gradually  leads  to  atrophy 
of  the  retina.  If  the  optic  nerve  has  been  nmch  implicated  in 
the  inflammatory  process,  the  atrophic  changes  may  also  commence 
in  it. 

The  coats  of  the  bloodvessels  often  undergo  sclerosis  and  fatty 
degeneration,  becoming  thickened,  and  the  channel  of  the  vessel^ 
perhajjs  narrowed.   The  bloodvessels  then  assume  the  appearance  of 
whitish  bands,  with  a  small  central  red  streak  of  blood  flowingJ 
through  them.     As  this  change  in  tbe  coats  of  the  vessels  may  take 
place  to  a  greater  or  less  extent  in  all  forms  of  retinitis,  I  do  not 
think  that  it  is  desirable  to  make  a  special  form  of  it,  even  in  those 
instances  in  which  it  assumes  a  very  considerable  extent,  aflectiug! 
j)erbap6  nearly  all  the  retinal  vessels,  as  in  some  rare  and  very 

»  «»A.  t  O.r  xi  1,  189. 
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exceptional  cases  recorded  by  Wecker/  Nagel,'  and  Iwanoff.  The 
latter  has  proposed  to  call  it  "  Perivascular  retinitis."  In  the  caae 
mentioned  by  Nagel,  all  the  retinal  arteries  and  their  branches 
were  changed  in  both  eyes  into  white  bands,  which,  on  closer  ex- 
•amination,  were  observed  to  be  pervaded  by  a  central  red  line  or 
blood  current.  Only  very  few  of  the  small  arterial  twigs  were  of 
a  red  color.  The  veins,  on  the  other  hand,  were  normal  in  appear- 
ance, although  somewhat  narrow  and  irregular  in  calibre.  At  the 
periphery,  there  were  a  few  fine  veinlets  chanMd  into  white  bands. 
On  account  of  this  white  appearance  of  the  bloodvessels,  it  might 
easily  be  supposed  that  they  were  bloodless,  and  the  case  be  mis- 
taken for  one  of  embolism  of  the  central  arterv  of  the  retina.  The 
diiierence  between  these  two  conditions  may,  however,  be  best  dis- 
tinguished, as  has  been  shown  by  Liebreich,  by  attention  to  the 
two  following  points:  1.  If  the  vessel  is  not  changed  in  its  entire 
course,  we  should  commence  the  ophthalmoscopic  examination 
from  a  point  where  it  is  still  red,  and  trace  from  thence  the  con- 
tours  of  the  vessel.  If  it  is  bloodless,  we  can  observe  the  outline  of 
the  vessel  going  on,  and  the  thickness  of  the  latter  remaining  the 
same ;  whereas  if  there  is  hyi^ertrophy  of  the  coat  there  is  an  in- 
crease in  its  thickness.  2.  Another  method  is,  to  throw  a  Very 
small  pencil  of  light  close  to  the  point  of  the  vessel  which  we  wish 
to  examine.  By  this  means  we  can  illuminate  the  parts  lying  be- 
hind the  vessel,  and  then,  if  the  latter  is  empty,  it  still  looks  like  a 
white  streak,  whereas  if  its  coats  are  hypertrophied,  it  will  appear 
red,  on  account  of  the  column  of  blood  shining  through. 

Retinitis  is  but  rarely  met  with  as  an  idiopathic  affection,  but 
sometimes  it  is  difficult  to  determine  its  exact  cause.  It  is  probable 
that  it  maybe  produced  by  prolonged  exi)08ure  to  extremely  bright 
light,  as  from  a  furnace  or  large  cooking  fire,  or  by  excessive  use 
of  the  eyes,  especially  by  strong  artificial  light.  At  first  only  a 
hypenemic  condition  of  the  optic  nerve  and  retina  is  noticed,  and 
then,  if  the  employment  is  persisted  in,  retinitis  may  ensue.  But 
retinitis  is  far  more  frequently  due  to  some  constitutional  affection, 
or  consequent  u[)on  some  other  disease  of  the  eye,  e.  g.j  choroiditis. 
Thus,  it  may  be  dependent  upon  irregularities  of  the  general  circu- 
lation, and  is  therefore  sometimes  met  with  in  affections  of  the 
heart,  or  in  disturbances  of  the  uterine  functions,  and  in  the  later 
stages  of  pregnancy,  in  which  case,  however,  albuminuria  is  gene- 
rally present.  It  may  also  be  caused  by  syphilis,  by  certain  affec- 
tions of  the  kidney,  es[)ecially  Bright's  disease  and  diabetes,  and 
by  cerebral  diseases.  In  the  latter  case,  it  generally  assumes  the 
form  of  neuro-rctinitis. 

The  prognosis  will  chiefly  depend  upon  the  cause  and  severity  of 
the  disease,  and  the  extent  to  which  the  nerve  elements  of  the 
retina  are  implicated  in  the  inflammatory  changes.  We  shall  see, 
when  considering  the  different  special  forms  of  retinitis,  that  the 

»  De  Wecker,  **  Etudes  Ophthalmologiques,"  2d  edit.,  il.  818. 
s  ''Klinische  Monatsblatter,''  1864,394. 
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serous   infiltration  of  the  rctiua,  blood  extravasatioDS,  and  fatty 
degeneration  of  its  coiniective  tissue,  etc.,  may  become  absorbed^ 
and  excellent  vision  be  restored  as  longj  as  the  optic  nerve  elements 
have  not  suflered  ninch.     For  cLanges  in  them  are  not  retrogre*»sive, 
and  consequently  the  sight  remains  permanently  impaired.    Viisior 
is  sometimes  not  very  greatly  atiectcd,  if  the  region  of  the  yellow 
spot  is  not  implicated  in  the  disease;  so  that  the  patient  may  Ik.*  still' 
able  to  read  tolerably  fine  print.     But  hts  general  impi^e^sion  of 
larger  or  distant  objects  is  mostly  indistinct  and  hazy,  the  objects 
appearing  to  be  shrouded  in  a  mist  or  cloud.     In  other  cases,  the 
impairment  of  eight  is  very  considerable, 

Tbe  field  of  vision  may,  as  far  as  extent  is  concerned,  be  normal, 
but  the  jverception  at  the  perijihery  is  generally  somewhat  dimin- 
ished, often  indeed  considerably  so;  tbere  may  also  be  gafis  in  the 
field,  the  situations  of  which  correspond  to  tbose  of  the  more  ex* 
tensive  exudations  in  the  retina. 

A  peculiar  phenomenon  is  sometimes  observed,  as  conse<|uent 
upon  inflammatoiy  changes  in  the  region  of  the  yellow  sjxit,  either 
dependent  upon  rethiitis  or  ehoio-retinitis;  I  mean  microjfsia^  bo 
that  objects  appear  smaller  to  the  patient  than  they  really  are.  If 
he  be  directed  to  copy  or  trace  a  given  figure  (sucli  as  a  circle  an 
quadrant)  he  will  always  draw  it  considerably  smaller  than  it  is  in' 
reality.  The  ditlerence  in  the  sizes  of  the  image  of  the  object  in 
the  two  eyes  (if  only  one  is  affected  with  micropsia)  may  also  be 
estimated,  as  has  been  suggestt'tl  by  Von  Gniefe,  by  holding  a  prism, 
with  its  base  downwards,  before  the  aftected  eye;  tbis  will  cause 
its  retinal  image  to  Ho  a  little  below  that  of  the  other  eye,  and  the 
patient  can  thus  easily  estimate  their  relative  sizes.  This  microi>sia 
is  evidently  due  to  the  ftict,  that  the  position  of  some  of  the  rods 
and  cones  is  deranged  by  the  inHanimatory  changes  in  tbe  retina. 
Besides  the  diminution  in  the  size  of  tbe  objects,  the  patients  oftea J 
notice  that  liorizontal  lines,  instead  of  ai>])earing  straight,  seem' 
bent  and  crooked ;  this  is  termed  ^'  metamorphojisia,'''  and  is  due  to 
an  alteration  in  the  position  of  the  rods  and  cones,  wliich  may  be 
caused  by  the  presence  and  pressure  of  inflammatory  products,  or 
by  shrinking  and  contraction  of  .the  retina. 


3.— RETINITIS  ALBUMINURTCA  (NErnRITlC  RETIXITIS, 

Plate  III,  Fig,  6). 

Asa  certain  form  of  inflammation  of  tbe  retina  ia  often  met  with 
in  Bright^s  disease  of  the  kidney,  and  as  it  presents  some  special  and 
characteristic  symptoms,  it  has  been  designated  '*  retinitis  albumU 
nurica."  The  peculiar  grouping  and  localization  6{  the  pathologic-all 
changes  in  the  retina  are  mostly  so  marked  and  constant  in  this  form 
of  retinitis,  that  as  has  been  more  es}>ecinlly  pointed  out  by  Liebreich, 
U}<^  pix'sence  of  Brigbt's  disease  may  be  diagnosed  with  certainty  bj 

*  YI(V  Fnrster'fl  rcrr  interesting  paper  apoa  tbis  subject  io  bU  **OpbthalTDolo- 
giftcbt  Beiinigc,"     Berlin,  18t)3. 
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means  of  the  ophthalmoscope  alone.  At  the  outset  of  the  disease 
this  is  not,  however,  the  case,  for  then  the  appearances  do  not  yet 
aftord  any  special  characteristics.  The  affection  commences  with  a 
fulness  in  the  retinal  veins,  w^iich  are  dilated,  darker  in  color,  and 
more  or  less  tortuous;  whereas  the  arteries  are  either  normal  in  ajv 
pearance  or  but  slightly  narrower  in  calibre.  The  optic  disk  is  hyper- 
aemic,  and  this  is  soon  followed  by  a  faint,  bluish-^ray,  serous  infil- 
tration of  the  optic  nerve  and  the  retina  in  its  vicinity.  The  outline 
of  the  disk  then  becomes  somewhat  veiled  and  indistinct,  so  that  the 
choroidal  and  sclerotic  rings  are  hidden  from  view,  and  the  optic  nerve 
appears  to  pass  gradually  over  into  the  retina,  without  any  sharply 
defined  line  of  demarcation.  The  retinal  vessels  are  also  somewhat 
veiled,  and  covered  by  a  pale  bluish-gray  film,  which  extends  to  some 
distance  from  the  disk  (jxjrhaps  three  or  four  times  its  diameter), 
and  hides  the  details  of  the  subjacent  choroid.  The  retinal  hyper- 
a^mia  may  extend  a  considerable  distance  beyond  this  serous  infiltra- 
tion, and  a  few  extravasations  of  blood  are  often  noticed  scattered 
about  on  different  portions  of  the  retina.  As  the  disease  advances, 
the  symptoms  of  venous  hypenemia  become  much  more  marked, 
the  veins  look  turgid,  dark,  and  more  tortuous,  the  smaller  veinlets 
assuming  a  corkscrew  appearance.  The  arteries,  on  the  other  hand, 
are  narrowed  and  more  or  less  hidden  by  the  infiltration.  The 
optic  disk  becomes  more  swollen  and  infiltrated,  and  its  outline 
gradually  merged  into  the  retina.  The  infiltration  of  the  disk  and 
of  the  retina  is  of  a  serous  character,  and  gives  to  these  parts  a  faint 
grayish-red  or  fawn-colored  ap[.)earance,  interspersed  with  delicate 
grayish-white  strise,  which  are  due  to  sclerosis  of  the  connective 
tissue  and  of  the  optic  nerve  fibres.  The  retinal  vessels  are  fre- 
quently interrupted  at  various  points  of  their  course,  by  being 
covered  and  more  or  less  hidden  by  the  exudation.  As  a  rule,  the 
swelling  and  infiltration  of  the  optic  nerve  are  not  very  great  in 
retinitis  albuminurica;  but  we  occasionally  meet  with  cases  in 
which  the  reverse  obtains,  and  the  disk  assumes  the  peculiar  ap- 
pearance met  with  in  optic  neuritis.  It  is  very  prominent,  swollen, 
and  "  woolly,"  and  of  a  grayish-red  and  markedly  striated  appear- 
ance, which  is  chiefly  due  to  hyj)ertrophy  of  the  connective  tissue 
elements  of  the  optic  nerve.  The  outline  of  the  disk  is  indistinct 
and  irregular,  and  its  bloodvessels  more  or  less  completely  hidden 
by  the  infiltration.  According  to  Liebreich,  this  form  of  optic  neu- 
ritis may  occur  only  in  the  later  stages  of  nephritic  retinitis,  after 
extensive  degenerative  changes  in  the  retina  have  existed  for  some 
length  of  time,  or  it  may  precede  these,  or  even  exist  by  itself. 

!N  umerous  extravasations  of  blood  are  noticed  in  diffei'ent  parts 
of  the  retina,  and  even  on  the  optic  disk.  They  vary  much  in  size 
and  shape,  and  lie  chiefly  in  the  internal  layers  of  the  retina,  as  is 
shown  by  their  striated  appearance,  and  the  fact  that  they  are 
situated  on  the  same  level  as  the  retinal  vessels,  some  of  which  may 
even  be  partly  covered  and  hidden  by  them.  The  hemorrhage  may, 
however,  also  occur  in  the  external  layers  of  the  retina,  or  between 
the  latter  and  the  choroid.  These  blood  extravasations  into  the 
24 
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riftifid  are  often  rery  numerous,  and  of  consulerable  size,  a  fact  at 
wliicti  wc  citnnot  l>e  nnrjirised  when  we  rememh>er  that  tlie  coats  of 
the  roth^al  ve^^j^eli*  arc  frequently  extensively  diseased;  that  there  is 
always  a  certain  decree  of  stasis  in  the  retinal  circulation  pi-odueed 
by  the  swellirig  of  the  optic  nerve ;  and  finally,  that  there  is  mostly 
a  more  or  len^  eoiiftidfrahle  disturbance  in  the  general  circuhitionj 
owin^  to  tlie  livi**2i'tj'*>phy  of  the  left  ventricle,  which  is  ©o  fre- 
quently met  witli  in  IJrij^ht'a  disease.  If  the  eftusions  of  hlootl  ar0 
very  extensive,  they  may  alter  the  appearance  of  tlie  exudation 
verv  considcrahly,  tjivintr  to  it  a  dirty,  yellowish-red  tint. 

As  the  disease  ot  the  retina  progresses,  we  notice  the  appearance 
of  snmll  white  s|>otH  or  larger  }»atches  in  different  [lortions  of  the 
retina^  at  some  little  cliKtance  from  the  optic  disk.  These  gradually 
incrcuHC  in  size,  and,  coalescintr  with  eacli  other^  iinally  Ibrin  a 
broiul  white  mound  or  wall  round  the  optic  disk.  The  opacity 
extends  especially  towards  the  inner  side  of  the  retina,  and  some- 
what further  along  the  sides  of  the  retinal  vessels.  This  white 
uiound  does  not  reach  close  up  to  the  optic  disk,  but  is  always 
separated  from  it  by  a  broad  zane  of  the  faint  «:niy  or  fawn-colored 
intiltratiun,  in  the  centre  of  which  can  be  intlistinctly  traced  tlie 
outline  of  the  disk.  The  pciiphenil  jtortiou  of  the  inoufid  is  irregu- 
lar, and  broken  up  here  and  there  into  small  circumscribed  dots  of 
exudation,  which  form  a  kind  of  fringe  round  the  larger  figure. 
In  the  regiim  of  the  yellow  spot  we  notice  a  very  {teculiar  api»ear- 
ance,  which,  as  was  first  pointed  out  by  Liebreich,  is  es{.ecially 
characteristic  of  nephritic  retinitis,  viz.,  a  collection  of  small, 
stellate,  white,  glistening  figures,  which  look  just  as  if  they  had 
been  Hj^htly  splashed  in  with  a  small  brush.  Subsequently,  if  the 
exudatmn  incn»ases  in  size,  these  stellate  spot5  may  become  merged 
into  it,  and  this  jHU'uliar  appearance  be  completely  lost.  The  two 
v\  ['ic  syniptoms  which  are  most  characteristic  of  retU 

li.  irica  are,  these  bright  stellate  dots  in  the  region  of 

the  yellow  s|H>t,  and  the  bix>ad   glistening  white  mound   which 
^>ptic  disk.    But  it  must  he  stated  that  similar appenr- 
ity  the  stellate  dots,  may  be  met  with  in  other  formi 
'     '  tinitis;  with  this  ditfer- 

j:  of  the  ophthalraoscoiiic 
1  neun>roliniti8  recorded 
I!,  tl.r  iLmeula  lutea  were 
t>e  didtiDguiAhed 
vijaiueterislics:  ^a)  that 
•  i       1  isres  ill  the  retina  (neuro- 

isk;  (b)Uiftt  the 

r*  more  consideni- 

ncrve  is  also  more  pn>- 

--    ..,    ii  tnorc^  diUted  and  tortu- 

a  tar  utvrv  red  and  videtilar  apficaniDce  to  Ui« 
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Retinitis  alburninurica  does  not,  however,  always  manifest  itself 
in  so  very  eliaracteristic  a  form.  For  the  different  symptoms  above 
enumerated  maj-  assume  considerably  less  prominence,  or  some  of 
them  may  be  altogether  absent.  Thus  the  optic  disk,  and  the  retina 
in  itfi  immediate  vicinity,  may  appear  almost  normal,  and  there 
may  only  be  a  slight  alteration  in  the  retinal  vessels,  a  few  hem- 
orrhagic effusions,  and  here  and  there  white  patches  of  exudation, 
lying'either  isolated  or  along  the  coats  of  the  vessels.  In  the  region 
of  the  yellow  spot  these  patches  assume  a  streaky  ap{)earance 
(Mauthner). 

Nephritic  retinitis  may  become  complicated  with  inflammatory 
changes  in  the  choroid  and  vitreous  humor,  or  with  detachment  of 
the  retina.  At  a  later  stage,  atrophy  of  the  optic  nerve  and  of  the 
retina  may  close  the  scene. 

In  favorable  cases,  the  serous  infiltration,  the  effusion  of  blood 
and  certain  of  the  white  patches  may  subsequently  become  ab- 
sorbed, so  that  the  retinal  vessels,  which  were  previously  hidden  at 
certain  points  of  their  couree,  again  become  perfectly  apparent. 
The  veins  diminish  in  size  and  tortuosity,  and  the  arteries  become 
more  tilled  with  blood.  We  may  now,  perhaps,  also  discover 
changes  in  the  epithelium  and  stroma  of  the  choroid,  which  had 
been  previously  hidden  by  the  exudations  in  the  retina.  Some- 
times, we  moreover  find  that  sclerosis  or  fatty  degeneration  of  the 
coats  of  the  bloodvessels  has  taken  place,  so  that  they  show  a  dis- 
tinct and  well-marked  white  margin.  Whilst  there  can  be  no 
doubt  that  the  serous  infiltration,  the  hemorrhagic  effusions,  the 
fatty  degeneration  of  the  granular  layers,  and  the  hypertrophy  of 
the  connective  tissue  may  undergo  a  more  or  less  considerable  de- 
gree of  absorption,  this  does  not  apj)ear  to  hold  good  with  regard 
to  the  sclerosis  of  the  optic  nerve  fibres,  which  remain  unaltered. 

Let  us  now  briefly  glance  at  the  pathological  changes  which 
occur  in  the  retina  in  nephritic  retinitis,  and  give  rise  to  these 
peculiar  and  characteristic  ophthalmoscopic  appearances.  The 
serous  infiltration  of  the  optic  nerve  and  retina  occurs  principally 
in  the  connective  tissue  elements,  and  especially  in  those  which 
8U[>port  the  optic  nerve  fibres ;  hence  the  striated  character  of  the 
opacity,  which  is  partly  due  to  the  serous  transudation,  and  partly 
due  to  sclerosis  of  the  connective  tissue  elements.  The  white 
patches,  and  the  large  white  glistening  wall  which  encircles  the 
optic  disk,  are  due  to  fatty  degeneration  of  the  cellular  and  con- 
nective tissue  elements  of  the  retina,  more  especially  of  the  external 
gnumlar  layer.  The  striated  appearance  is  due  to  hypertrophied 
nerve  fibres,  or  sclerosis  of  the  connective  tissue.  The  peculiar  little 
stellate  white  dots  in  the  region  of  the  yellow  spot  are  owing  to 
fatty  degenei*ation  of  the  radial  connective  tissue  fibres.  The  stel- 
late ap[)earances  being  probably  due,  according  to  Schweigger,*  to 
the  peculiar  anatomical  arrangement  of  the  radial  fibres  at  the 
yellow  spot.     For  Bergmann'  has  shown  that  these  do  not  pass 

>  ''A.  f.  O./'  Ti.  2,  312  ;  Lectures  on  the  Ophthalmoscope,  107. 
«  Henle  and  Pfeufer's  '*  Zeitschrift,*'  1854,  und  8  Reihe,  iL  83. 
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perpendicularly  through  tlie  retina,  but  are  slightly  curved,  id  Buch 
u  manner  that,  as  thej  pass  from  the  inner  to  the  outer  portion  of 
the  retina,  they  converge  towards  the  centre  of  the  yellow  spot. 
The  optic  nerve  hbreH  also  undergo  sclerosis,  which  gives  rise  to 
peculiar  opalescent  spots.  These  are  often  arranged  in  little  clusters, 
and  tiiiis  produce  a  Bwelling  of  the  layer  of  the  optic  nerve  fibres. 
Within  these  little  clusters  of  sclerosed  nerve  fibres  may  also  be 
noticed  globules  of  fat.  It  is  of  great  inii>ortance,  as  far  as  the 
prognosis  of  the  ease  with  regard  to  the  restitution  of  vision  is 
concerned,  to  diagnose,  if  possible,  this  condition  of  sclerosis  of  the 
optic  nerve  fibres.  This  is,  however,  difficult,  as  the  clusters  or 
nests  of  sclerosed  nerve  filjres  appear  with  the  ophtiialnioscojie 
simply  as  little  white  spots  or  patches,  very  like  those  wliich  are 
due  to  fatty  degeneration.  Our  principal  gui^le  must  be  their  |>oei- 
tion,  for  being  situated  in  the  innermost  layer  of  the  retina,  they 
w*ill  lie  in  front  of,  and  upjon,  the  retinal  vessels,  and  they  are 
often  aceomi>anied  by  small  extravasations  of  blond  (Schweigger). 
Whereas  the  white  patches  due  to  fatty  degeneration,  are  generally 
situated  in  the  more  external  layers  of  the  retina,  and  the'refore  lie 
behind  the  vessels. 

The  extent  to  which  the  connective  tissue  and  the  nerve  elements 
of  the  retina  are  atlected,  does  not  necessarily  correspond-  Some- 
times, the  latter  may  be  extensively  implicated,  the  connective 
tissue  beiuii;  at  the  same  time  but  moderately  or  only  slightly 
artcctCHh  ui  such  a  casc^  the  siju^ht  will  be  much  more  seriously 
and  permanently  imiiaired  than  if  the  reverse  obtains. 

Heinrich  Miillor'  has  also  noticed  sclerosis  of  the  chorio-capillaris, 
on  account  of  which,  the  calibre  ot"  the  vessels  is  greatly  narrowed, 
or  they  are  even  obliterated  at  certain  jK»ints.  Ihe  |»eculiar  tiliril- 
lar  appearances  occurring  at  the  [►eriphcry  of  the  vitreous  humor 
which  he  described,  are  supposed  by  Schweigger  to  be  probably  due 
to  post-morteuA  changes. 

The  coats  of  the  retinal  vessels  are  also  frequently  affecte<l  with 
sclerosis  or  tatty  degeneration,  and  in  the  hirger  branches  the 
tunica  adventitia  is  often  considerably  hy[)ertropbicH],  so  that  the 
calibre  of  tlie  vessel  is  dirainished  iu  size,  and  it  appears  like  a 
white  band  with  a  central  red  line. 

The  sight  is  generally  considerably  impaired,  and  the  patients 
have  sometiuics  become  hy{>ermetropic,  which  is  evidently  due  to 
the  thickening  of  the  retina,  in  consequence  of  which,  it  now"  lies 
wMthin  tlic  focal  distance  of  the  eye.  This  hypermetropic  state  of 
the  refraction  is  very  evident  wnth  the  ophthalmoscope,  the  retinal 
vessels  and  details  of  the  fundus  being  quite  visible  in  tlie  erect 
image  at  some  little  distance  from  the  patient,  and  moving  in  the 
same  direction  as  tlie  head  of  the  observer.  Sometimes  the  patient 
is  still  able  to  read  medium-sized  type,  in  other  cases  he  can  only 
decipher  the  largest  print,  or  count  fingei-s  with  difficulty.     The 

1  WOrzburger,  **Hediciiji8che  Zeitwbrift,"  i.  1,  1860;  vide  lUso  tmiifilatioii  of 
this  [>aper  bj  the  «utJior,  **  It  L,  O.  H.  Reports/'  ill.  50, 
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field  of  vision,  on  the  contrary,  is  often  not  at  all  contracted,  and 
only  perhaps  somewhat  impaired  at  the  very  periphery,  whilst  the 
central  vision  may  be  greatly  deterionited.  We  often  find,  how- 
ever, that  there  are  gaps  in  the  field,  certain  portio!is  being  more 
or  less  impaired,  and  that  these  correspond  to  the  portions  of  the 
retina  in  which  the  inflammatory  changes  are  most  marked  and 
extensive.  I  must  here  call  special  attention  to  the  fact,  that  the 
impairment  of  vision  does  not  necessarily  correspond  with  the 
striking  changes  in  the  retina  presented  by  the  ophthalmoscopic 
appearances.  For  the  most  marked  and  conspicuous  symptoms,  the 
white  patches  and  the  glistening  white  mound,  are  chiefly  due  to 
fatty  and  hypertrophic  changes  in  the  connective  tissue  and  cell 
elements  of  the  retina,  and  are  capable  of  absorption.  And  hence 
these  pathological  changes  are  not  of  such  importance,  with  regard 
to  the  state  of  vision,  as  those  which  implicate  the  nerve  elements. 
But  these  alterations  in  the  nerve  elements  attbrd  far  less  striking  • 
ophthalmoscopic  appearances,  than  those  due  to  fatty  degeneration. 
The  impairment  of  sight  in  nephritic  retinitis  is  generally  slowly 
progressive,  and  this  will  guard  us  against  confounding  it  with  the 
sudden  attacks  of  amaurosis  which  are  met  with  in  cases  of  Bright's 
disease,  and  which  do  not  depend  upon  inflammation  of  the  retina, 
but  upon  ursemia.  In  the  latter  case,  the  attacks  occur  with  start- 
ling suddenness,  so  that  the  patient  may  become  perfectly  blind 
within  a  few  minutes  or  hours,  the  recovery  being  as  rapid.  More- 
over, there  are  always  present  marked  general  symptoms  of  ursemic 
poisoning,  such  as  intense  headache,  vertigo,  loss  of  consciousness, 
sickness,  epileptoid  convulsions,  etc.  The  ophthalmoscopic  symp- 
toms in  these  cases  of  unemic  amblyopia  are,  moreover,  quite  nega- 
tive. But  we  may  not  unfrequently  have  a  mixture  and  succession 
of  symptoms  of  amblyopia  dei>endent  upon  the  retinitis  and  upon 
urwmia.  Thus  nephritic  retinitis  has  j>erhaps  existed,  to  a  more 
or  less  advanced  degree,  for  some  time,  giving  rise  to  a  certain 
amount  of  amblyopia,  and  suddenly  the  latter  is  greatly  increased 
by  an  attack  of  ui-femia.  Mooren*  has  noticed  the  very  rapid  de- 
velopment of  a  high  degree  of  hypermetropia  in  cases  of  urseraic 
amblyopia. 

It  was  at  one  time  supposed  by  some  observers  (especially  La- 
douzy)  that  the  amblyopia  is  sometimes  premonitory  of,  and  pre- 
cedes, the  disease  of  the  kidney.  But  this  is  not  so,  the  affection  of 
the  retina  occura  only  when  the  nephritis  (either  acute  or  chronic) 
is  already  fully  developed,  and  also  in  its  later  stages,  more  espe- 
cially together  with  the  small  contracted  kidney.  It  is,  however, 
also  observed  in  the  large  flabby  kidney. 

Sometimes,  indeed,  the  amblyopia  is  the  only  marked  symptom, 
the  aftbction  of  the  kidney  being  unknown  and  unsuspected  by  the 
]>aticnt  and  his  medical  adviser.  In  some  of  these  cases  there  are, 
however,  symptoms  erf  derangement  of  the  digestive  functions, 
nausea,  sickness,  etc.     We  are  consulted  as  to  the  condition  of  the 

1  Moorcn,  **0phthalmiatri8che  Beobaclitungen,**  1867,  p.  287. 
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*i^*t.  the  ofility*A!ny>¥5r>iie  ivveal^  the  STmr<oms  or  re^niri*  aJVs- 
mjfr;ry::a,  the  nr.r.e  w  te*te^I  for  albarAen.  and  then  it  l*  dLsiw^-rr^i 
tJiat  the  fifttrent  I*  *affennsf  frr>m  Bright**  di^ea^e.  Th*?  ai55»Mn«--?i 
r/f  tJie  retifia  attacks  both  eves,  either  simaltaneoaslj  or  at  a  sLor: 
ifitervaL 

Hvjjertrophr  and  dilatation  of  the  left  rentricle  are  almcet  «it:-c:- 
fttantly  mef.  with ;  indfred.  in  32  cases  Von  Graefe  foG&i  tL«!i 
f^reftent  in  all,  TVxe  fre^iaent  ^i^^urrence  of  eitenaire  retinal  L«:i- 
orrhagf*  U  likewi*^  probably  due  to  the  dbitarbance  in  the  cir»_-tiLa- 
tion  carjfte^l  by  the  hvfjertrophy,  althongh  it  most  also  be  rKDecr- 
F^red  that  the  c^^at^  of  the  bloodveftsels  are  often  diseased.  Tbit 
ner^hritic  retinitis  rnay,  however,  occur  without  hyj^rrtrojiy  and 
dilatation  of  the  left  ventricle  is  proved  by  cases  recorded  by  ilaa- 
deirttanim  and  by  Homer.  The  former*  found  that  out  of  13  ca^es  •>! 
retinitis  albtiniinurica,  hyj^ertrophy  of  the  left  ventricle  was  only 
jfTemiUt  in  two, 

Grf;at  uncertainty  still  exists  as  to  the  connectinor  link  between 
the  aflV^tion  of  the  kidney  and  that  of  the  retina.  The  cause  is  yet 
unknown  why,  together  with  Bright's  disease,  we  should  so  ire- 
queritly  m^fct  with  a  sj^ial  form  of  retinitis,  the  ophthalmoscopic 
synj|;torris  <ff  which  are  so  constant  and  peculiar,  both  in  the  group- 
ing and  U/cahzatUfU^  that  from  their  apjiearance  alone  we  are  able 
to  <\vAi£Ufm3  with  certainty  the  presence  of  albuminuria. 

It  hjH  \fi^:u  supfK;fte<l  by  some,  that  the  inflammation  and  de- 
generation of  the  retina  are  due  to  an  impairment  of  the  nutrition 
of  the  latter,  dej^enrlcnt  ujjon  the  great  amount  of  urea  iii  the 
blfK^l.  By  other  ol^-rvers  (esficcially  Traube^;  it  has  been  thouirht 
tb«t  the  H^/coiidary  increase  in  the  tension  of  the  aortic  system 
fonriH  the  start inir  {•^^int  of  the  disease.  In  favor  of  the  latter 
opinion,  we  must  admit  the  extreme  frequency  of  hyf>ertrophy  and 
dilatation  of  the  left  ventricle  as  an  accompaniment  of  nepliritic 
retinitis,  as  jilr*r>  the  constant  occurrence  of  more  or  less  extensive 
extravaMition.H  of  bloml  in  the  retina  at  the  outset  of  the  disease. 

'i'hc  prognoHi.saH  to  the  degree  of  sight  that  may  Ix;  regaineil  by 
i]n'  patient,  must  de|»<'nd  u\)fm  the  extent  to  which  the  pathologi- 
cal rhanges  in  the  retina  have  advanced,  and  still  more  \i\Hyu  the 
degree  to  whirh  the  nervous  elements  of  the  retina  have  suftered. 
It  has  been  already  stated  that  many  of  tlie  inflammatory  products 
mav  hcfconie  ahsorhed  ;  thus  the  white  patches  due  to  fatty  degene- 
ration of  the  connective  tissue  elenients  of  the  retina  may  disap|»ear 
entin.'ly,  and  the  sight  he  completely  restored.  On  the  other  hand, 
if  th(;n?  iH  HcJcroHiH  of  tlie  retinal  nerve  elements,  we  find  that  even 
although  the  large  white  patches,  the  serous  infiltration,  and  the 
blood  extravasations  Ixfconie  to  a  great  extent  absorbed,  serious 
impairment  of  sight  remains  hehind.  Sometinies  atrophy  of  the 
optie  nerve  may  ev<;n  ensue,  especially  if  it  has  been  much  impli- 
cated in  the  inflammation.     As  a  rule,  however,  nephritic  retinitis 

•  pHfcnHtrchor,  **KUni8cl)r  Beobachtungeu,''  18G6,  p.  80. 
a  ''  DculBche  Klinik,"  1«50,  p.  3U. 
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leads  only  very  exceptionally  to  complete  blindness.  In  very  rare 
instances  even  very  extensive  detachments  of  the  retina  may 
entirely  disappear  if  there  is  no  elongation  of  the  optic  axis.' 

There  is  no  direct  connection  between  the  improvement  in  the 
sight  and  the  absorption  of  the  exudations,  etc.,  and  the  amount  of 
albumen  in  the  urine  or  the  condition  of  the  kidney  disease,  for 
the  former  may  occur  without  any  amelioration  in  the  constitu- 
tional affection.  The  best  prognosis  is  afforded  by  those  cases  in 
which  the  albuminuria  occurs  in  advanced  pregnancy,  after  scarla- 
tina, tvphoid  fever,  etc.,  for  here  we  sometimes  find  that  the  patho- 
logical changes  in  the  retina  may  disappear  altogether,  and  the 
sight  be  entirely  restored. 

The  treatment  must  be  chiefly  directed  towards  the  primary 
disease.  I  have  found  most  benefit  from  the  use  of  tonics,  more 
especially  the  tincture  of  the  muriate  of  iron,  or  from  the  citrate 
of  quinine  and  steel.  The  free  action  of  the  skin  should  be  en- 
couraged and  maintained.  If  symptoms  of  uraemic  poisoning 
supervene,  diaphoretics  and  purgj;itive3  should  be  freely  admin- 
istered. The  only  local  application  from  which  I  have  found  anv 
benefit  is  the  artificial  leech.  In  those  cases  in  which  it  is  unadvi- 
sable  to  abstract  blood  on  account  of  the  ancemic  condition  of  the 
patient,  I  apply  the  dry  cup  to  the  temple,  and  have  often  seen  this 
followed  by  marked  improvement  in  the  vision.  It  is  to  be  repeated 
at  intervals  of  five  or  six  days. 

4.— RETINITIS  LEUC-EMICA. 

Although  Liebreich,  as  far  back  as  1861,  described,  and  gave  an 
illustration*  of,  a  jniculiar  form  of  retinitis  which  sometimes  occura 
in  leucocythemia,  this  tact  has  not  received  all  the  attention  it  de- 
served, either  from  oculists  or  the  profession  at  large.  Leucsemic 
retinitis  is  chiefly  characterized  by  the  peculiar  pale  orange-yellow 
tint  of  the  fundus,  which  is  especially  marked,  jis  Becker^  points  out, 
if  the  ophthalmoscopic  examination  is  conducted  by  daylight  (en- 
tering a  dark  room  through  an  opening  in  the  shutter),  instead  of 
artiflcial  light.  There  is  also  great  pallor  of  the  retinal  vessels, 
esjKJcially  the  veins,  which  are  of  a  faint  rose  color,  even  although 
they  may  be  very  dilated  and  tortuous.  The  optic  disk  is  also  pale, 
and  its  outline  indistinct,  and  hidden  by  a  serous  effusion  which 
may  extend  to  some  distance  on  to  the  retina,  the  latter  presenting 
striated  opacities  in  the  vicinity  of  the  disk.  More  or  less  con- 
siderable hemorrhagic  ettusions  are  strewn  about  the  fundus,  but 
they  are  also  of  a  pale  pinkish  tint.  In  the  region  of  the  yellow 
spot  are  observed  small  irregular  pale  patches,  or  large,  prominent, 
round,  white  spots,  fringed  with  a  red  areola.  These  white  circular 
spots  are  still  more  frequent  towards  the  periphery  of  the  retina. 
Becker  lias  given  two  admirable  illustrations  of  them  in  Knapp's 

'  Vide  »»A.  f.  0.,'»  xviii.  3,  108. 

«  Lirbreich's  **Atlas  d'Ophthalmo8Copie/'  plate  x.  Fig.  3. 

•  **  On  Retinitis  Leucajmica,''  Knapp's  Archiv.,  1869,  1. 
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Archiv.  He  expresses  the  opinion  that  thej,  as  well  as  the  white 
stripes  which  lie  along  the  sides  of  some  of  the  vessels^are  produced  by 
an  agglomeration  of  lymphoid  cells  (colorless  blood  corpuscles),  which 
he  thinks  have  exuded  tnrough  the  coats  of  the  bloodvessels,  the  red 
fringe  being  due  to  a  deposit  of  red  corpuscles.  That  these  white 
circular  patches  are  really  due  to  an  agglomeration  of  lymphoid  cells 
has  lately  been  proved  by  Leber,'  who  dissected  the  eyes  of  a  person 
attected  with  retinitis  leucsemiea.  He  found,  moreover,  that  there 
was  no  trace  of  fatty  degeneration  of  the  retina,  nor  of  varicose  hy- 
pertrophy of  the  nerve  fibres.  The  latter  has  been  found  by  Reck- 
linghausen in  a  case  of  retinitis  leucsemica,  the  nature  of  which  had 
been  p^reviously  diagnosed  with  the  ophthalmoscope  by  Liebreich. 
Saemisch'  found  on  microscopical  examination  of  the  eyes  of  a  case 
of  leucaemic  retinitis,  inflammatory  and  atrophic  changes  in  the 
retina,  choroid,  and  vitreous  dependent  uf)on  previous  hemorrhagic 
efiusions.  In  the  right  eye  intra-ocular  hemorrhaire  had  occurred, 
which  had,  through  pressure,  caused  atrophy  of  tjbe  retina,  and  at 
one  point  even  its  total  destruction. 


6.— RETINITIS  SYPHILITICA. 

A  peculiar  form  of  retinitis  is  sometimes  met  with  in  persons 
puflering  from  constitutional  syphilis,  and,  as  it  aftbrds  certain 
chracteristic  symptoms,  it  is  occasionally  possible  to  diagnose  the 
nature  of  the  malady  from  the  ophthalmoscopic  appeanmces  alone. 
It  must  be  a(ln)itted,  however,  that  the  latter  may  in  some  cases  be 
so  slightly  marked,  that  our  diagnosis  as  to  the  syphilitic  nature 
of  the  disear^e  must  chiefly  def>end  upon  the  general  history  of  the 
case,  and  uj^on  the  presence  of  other  symptoms  of  constitutional 
sypliilis. 

At  the  outset,  there  is  simply  hypei-nemia  of  the  optic  disk  and 
retina.  Tlie  retinal  veins  are  somewhat  dilated,  dark,  and  tortu- 
ous, but  not  markedly  so,  and  tlie  venous  congestion  diminishes  as 
tliu  disease  progresses.  Sometimes  the  venous  hypenemia  is  only 
partial.  The  retinal  arteries  are  attenuated  and  (liminished  in  size. 
The  optic  disk  is  slightly  swollen,  and  its  outline  hazy  and  ill- 
deti  110(1.  The  disk,  as  well  as  the  surrounding  retina,  is  veiled  by 
a  faint  bluish-gray  film,  which  is  due  to  a  serous  transudation  of 
the  oj»tic  nerve  and  retina.  This  film  is  often  extremely  delicate 
and  faint,  assuming  jKirhaps  only  the  appearance  of  an  exaggeration 
of  the  physiological  gray  reflex  which  the  retina  of  normal,  darkly 
pigmented  eyes  presents.  This  uniform  bluish-gray  opacity  di>e8 
not  extend  regularly  in  all  directions  from  the  optic  nerve,  but  is 
often  principally  develojKid  in  certain  parts  of  the  retina,  and  more 
especially  along  the  coui-se  of  the  vessels,  whence  it  shades  otf 
gradually  and  iinperceiitihly  into  the  healthy  retina.  In  the 
vicinity  of  the  disk,  the  opacity  is  markedly  striated.  Althouii^h 
minute  [>unctiform  opacities  generally  occur  in  the  region  of  the 

'  *'  Kl.  Monatsbl.,"  1869,  p.  312.  «  Ibid.,  p.  305. 
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yellow  spot,  they  are  not  so  brightly  glistening,  or  arranged  in  the 
peculiar  stellate  manner  as  those  met  with  in  nephritic  retinitis,  but 
are  strewn  about  irregularly.  They  ^re,  moreover,  distinguished 
from  these,  by  the  fact  that  they  undergo  very  rapid  changes,  per- 
liaps  disappearing  and  reappearing  in  the  course  of  a  few  days,  the 
eight  at  the  same  time  undergoing  corresponding  fluctuations.  The 
8jK)ts  in  Bright's  disease  are  on  the  other  hand  very  persistent,  and 
their  remains  may  often  be  distinctly  traced  even  many  months 
after  the  acute  retinitis  has  passed  away,  and  its  residua  alone 
remain,  or  atrophj'  of  the  disk  has  set  in.  We  also  in  syphilitic 
retinitis  sometimes  meet  with  a  peculiar  tawny,  reddish-brown  tint 
in  the  region  of  the  yellow  spot. 

The  inflammatory  changes  in  syphilitic  retinitis  consist  chiefly 
in  a  serous  infiltration  of  the  retina,  and  sclerosis  of  the  connective 
tissue  elements,  more  especially  of  the  vertical  trabecular  fibres 
(stutz  fasern),  hence  also  the  striated  character  of  the  opacity.  The 
other  portions  of  the  retina  are  generally  exempt  from  inflamma- 
tory and  degenerative  changes ;  but  this  is  not  always  the  case,  and 
thus  may  arise  a  mixed  form  of  syphilitic  retinitis,  in  which  the 
special  and  pathognomonic  symptoms  are  accompanied,  and  perhaps 
somewhat  masked,  by  other  changes  in  the  parenchyma,  and  great 
swelling  of  the  optic  nerve.  Thus  white  spots  or  patches  may  be 
noticed  in  the  retina.  These  may  occur  in  small  isolated  patches, 
or  in  the  form  of  large  strii>ed  opacities  situated  in  the  innermost 
layers  of  the  retina ;  their  pressure  perhaps  causing  complete  empti- 
ness of  some  of  the  vessels,  which  are  changed  into  white  bloodless 
bands  (Liebreich).  These,  however,  are  never  so  brilliantly  white 
as  the  8{>ots  met  with  in  nephritic  retinitis. 

As  a  rule,  retinal  hemorrhages  are  not  usually  observed  in  syphi- 
litic retinitis,  or  only  to  a  very  moderate  extent.  Sometimes,  how- 
ever, cases  occur  in  which  numerous  and  extensive  extravasations 
of  blood  are  noticed,  which  may  be  situated  in  diflferent  layers  of 
the  retina,  and  also  between  it  and  the  choroid.  Syphilitic  retinitis 
is  not  unfrequently  associated  with  inflammation  of  the  choroid, 
and  occasionally  with  irido-choroiditis,  or  iritis.  If  the  symptoms 
of  the  inflammation  of  these  tunics  are  very  pronounced,  the  affec- 
tion of  the  retina  may  be  overlooked,  more  especially  if  the  vitreous 
humor,  as  is  often  the  case,  is  dittusely  clouded  and  traversed  by 
dark  flakes,  and  the  details  of  the  fundus  are  thus  rendered  indis- 
tinct. Care  must  be  taken  not  to  mistake  such  an  indistinctness 
of  the  optic  disk  and  retina  for  that  dependent  upon  retinitis,  or 
to  diagnose  the  [)resence  of  the  latter  simply  from  the  great  impair- 
ment of  vision.  A  practised  and  careful  ophthalmoscopist  would 
not,  however,  fall  into  such  errors  of  diagnosis. 

Together  with  the  symptoms  of  syphilitic  retinitis,  we  often 
notice  certain  more  or  less  extensive  changes  in  the  choroid.  These 
may  occur  either  in  the  vicinity  of  the  retinal  opacity,  or  at  some  dis- 
tance from  it,  or  be  chiefly  confined  to  the  periphery  of  the  fundus. 
These  chann^es  consist  principally  in  a  thinning  and  discoloration 
of  the  epitnelial  layer,  the  pigment  cells  of  which  are  collected 
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together  into  small  masses,  giving  rise  to  more  or  leas  considemble 
groups  or  email  gray  dots  intermixed  with  little  black  spots,  which 
are  aggregations  of  pigment  cells.  The  latter  maj,  perhai«,  sal 
qaently  invade  the  retina  (Liebreich).  In  other  cases,  the  iiiflai 
matory  changes  affect  the  deeper  portions  of  the  choroid,  and  we* 
then  notice  large  gray  psitclies  in  which  the  pigment  cells  of  the 
epithelial  layer  and  stroma  of  the  choroid  are  absent^  so  that  the 
choroidal  vet^nels  can  be  distinctly  seen  ;  such  [latches  being  gen- 
erally fringed  by  a  dark  black  zone  of  pigment. 

Syphilitic  retinitis  generally  occurs  together  with,  or  shortly  after, 
the  appearance  of  secondary  symptoms,  and  is  sometimes,  as  iias 
already  been  stated,  accompanied  by  inflammation  of  other  tunics 
of  the  eye,  such  as  choroiditis  or  irido-ehoroiditis.  It  may  also  be 
due  to  hei'editary  syphilis  (Hutchinson). 

The  course  of  the  disease  is  generally  slow,  lasting  many  weeks 
or  even  months,  and  relajises  are  very  apt  to  occur. 

The  sight  often  diminishes  rapidly,  so  that  in  the  course  of  a  fe% 
days  the  tmtient  may  be  only  able  to  decipher  No.  16  or  20of  Juger| 
and  may  necome  greatly  impaired,  more  especially  if  the  region  of 
the  yellow  spot  is  much  attected.  We  find  also,  that  the  condition 
of  the  sight  fluctuates  considerably  with  the  presence  or  absence  of 
the  little  punctiform  opacities  in  the  macula  lutea.  Another  inter- 
est ine:  phenomenon  is  the  frequency  of  micropsia  in  syphilitic  ret- 
initis. The  field  of  vision  is  often  cither  not  at  all,  or  only  slightly, 
impaired,  but  it  frequently  shows  peculiar  circumscribed  /.onnlar 
defects  in  the  vicinity  of  the  yellow  spot,  to  which,  as  well  as  the 
frenuont  presence  of  photopsies,  particular  attention  has  been  called 
by  Mooren. 

The  prognosis  of  the  disease  is  favorable,  more  especially  if  the 
patient  is  seen  at  a  very  early  f»eriod  of  the  attack.  Although  the 
sight  may  be  considerably  imi>nired,  the  inflammatory  changes  in 
the  retina  do  not,  as  a  rule,  affect  the  nervous  elements,  but  chiefly 
consist  of  a  serous  infiltration  of  the  retina,  atid  hypertrophy  and 
sclerosis  of  the  connective  tissue.  But  if  the  latter  is  gi-e4itly  hyf>er- 
trophicd,  it  wilt  press  upon  the  nerve  elements,  and  may  thus  even 
lend  to  their  atrophy.  There  is  much  tendency  to  relapses,  either 
aifter  the  attack  has  entirely,  or  nearly  completely,  subsided,  or  as 
the  disease  is  progressing  towards  recovery.  By  the  recurrence  of 
such  relapses,  the  ultimate  functional  condition  of  the  retina  may, 
of  course,  be  greatly  endangered. 

In  treating  syphilitic  retinitis  we  must  place  our  chief  reliance 
upon  mercury,  tor  the  greatest  benefit  is  generally  experienced 
from  bringing  the  patient  rapidly  under  its  influence-  This  may 
be  done  either  by  its  administration  internally,  or  by  the  irmnction 
of  the  mercurial  ointment,  I  myself  prefer  the  latter  method,  and 
generally  prescribe  from  5ss  to  5j  of  the  ointment  to  be  rubbed 
into  the  inside  of  the  arms  and  tliighs  three  times  dail}^  and  this 
mostly  C4iu8es  salivation  in  the  course  of  a  few  tiays.  If  the  patient 
has  bi»en  recently  salivated,  a  combination  of  iodide  of  potassium^ 
iiud  bichloride  of  mercury  should  be  given. 
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As  the  hyperseraia  and  congestion  of  the  retina  are  generally  not 
marked,  the  application  of  the  artificial  leech  is  not  always  indi- 
cated. 

Under  the  name  of  "  central  recurrent  retinitis^^^  Von  Gracfe*  has 
described  a  very  rare  and  interesting  form  of  syphilitic  retinitis, 
which  is  especially  characterized  by  its  being  confined  to  the  region 
of  the  yellow  spot,  and  by  its  marked  tendency  to  recur  very  fre- 
quently. He  has  known  it  recur  10,  20,  30,  and  in  one  case  more 
than  80,  times.  The  attack  is  generally  very  sudden,  and  disappears 
again  in  the  course  of  a  few  Says,  but  a  relapse  occurs  in  from  a 
fortnight  to  three  months.  At  firet,  there  is  generally  no  impair- 
ment of  sight  during  the  intervals  between  the  attacks,  hut  after- 
wards, when  the  latter  become  more  prolonged,  some  amblyopia 
remains.  When  the  attack  is  about  to  occur,  the  patient  notices  a 
dark,  irregular  spot  in  the  centre  of  the  field  of  vision,  or  certain 
portions  of  the  latter  arc  obscured.  The  sight  is  always  greatly 
impaired,  so  that  the  largest  letters  can  hardly  be  decipliered.  If 
both  eyes  are  affected  simultaneously,  the  patient  is  almost  per- 
fectly blind,  and  quite  unable  to  guide  himself.  During  the  attack 
there  is  generally  some  photophobia,  and  perhaps  some  slight 
ciliary  injection,  more  especially  in  the  morning  on  awaking.  Oph- 
thalmoscopieally,  the  affection  may  be  distinguished  from  the  com- 
mon syphilitic  retinitis,  by  the  fact  that  the  delicate  bluish-green 
film  of  opacity  is  confined  to  the  region  of  the  yellow  spot,  culmi- 
nating around  the  fovea  centralis,  and  gradually  and  uniformly 
shading  off  towards  the  periphery  of  this  region.  The  vicinity  of 
the  optic  disk  is  quite  free  from  opacity.  Sometimes,  small,  deli- 
cate, white  dots  are  noticed  in  the  opacity,  which  are,  perhaps, 
arranged  in  little  groups,  but  they  do  not  present  the  brilliantly 
white,  lustrous  appearance  of  fat  granules.  The  effusion  in  the 
yellow  spot  becomes  developed  during  the  attack,  but  is  preceded 
by  the  functional  disturbances,  and  these  again  disappear  sooner 
than   the   effusion.     In    the    more   recent  cases,  the  latter  disaj)- 

{^eare  completely  during  the  intervals  of  the  attacks,  but  at  a 
atcr  stage  a  faint,  gray  opacity  remains  behind  in  the  close  prox- 
imity of  the  fovea  centralis.  In  one  case,  in  which  a  great  number 
of  relapses  were  closely  watched  dui:ing  six  years,  the  opacity  con- 
tained irregular  masses  of  dark  blue  pigment. 

This  affection  is  undoubtedly  due  to  syphilis,  but  does  not  show 
itself  until  a  very  long  period  (sometimes  many  years)  after  the 
secondary  constitutional  symptoms. 

Von  Graefe  has  only  found  the  long-continued  or  repeated  use  of 
inunction  of  mercury  beneficial.  The  intervals  between  the 
attacks  become  longer,  and  the  latter  less  severe,  until  they  are 
gradually  extinguished.  Whether  or  not  the  sight  is  completely 
restored,  will  depend  upon  the  fact  whether  permanent  changes 
have  taken  place  in  the  retina  or  not.  Marked  micropsia  was 
noticed  in  several  cases. 

'  ^^\rcluv.  f.  Ophthalmologic,**  xii.  3.  211. 


880  DISEASES   OF    THE    RETINA. 


6.— RETINITIS  APOPLECTICS  (Plate  IV.,  Fig.  T). 

In  this  afiection  we  find,  that  together  with  more  or  less  hyper- 
semia  and  oedema  of  the  optic  nerve  and  retina,  there  is  an  extreme 
tendency  to  extravasation  of  blood  into  the  retina.  The  condition 
of  the  optic  nerve  varies  considerably,  in  some  cases  there  is  only 
a  moderate  degree  of  hypersemia  and  serous  infiltration,  rendering 
the  disk  somewhat  indistinct,  and  its  outlines  irregular ;  in  others, 
the  disk  is  of  a  deep  red  tint,  and  its  margin  so  ill-defined,  that 
it  can  only  be  distinguished  from  the  surrounding  retina  bv  the 
emergence  of  the  retinal  vessels.  The  veins  are  dark,  mnch  dilated, 
and  very  tortuous,  and  along  their  course,  more  especially  at  their 

¥>ints  of  division,  are  seen  numerous  extravasations  of  blood. 
he  arteries  may  retain  their  normal  appearance,  but  generally  be- 
come attenuated,  and  sometimes  changed  into  white,  bloodless 
bands.  The  extravasations  of  blood  vary  much  in  number;  extent, 
and  situation.  They  occur  very  frequently  in  the  inner  layer  of 
the  retina,  and  are  then  characterized  by  their  peculiarly  irregolar 
and  striated  appearance,  and  also  by  the  fact  that  they  cover  the 
bloodvessels  more  or  less  completely,  or  that  the  continuity  of  the 
latter  is  interrupted,  the  gap  being  occupied  by  the  hemorrhage. 
The  blood  frequently  makes  its  way  from  the  optic  nerve  layer 
through  the  retina,  the  elements  of  which  it  pushes  aside,  to  the 
outer  layers,  or  even  to  the  choroid,  so  that  the  hemorrhages  may 
be  situated  in  the  more  external  portions  of  the  retina,  or  between 
this  and  the  choroid.  In  such  cases,  the  eifusions  will  be  more 
sharply  defined,  uniform,  and  circular,  and  be  distinctly  situated 
beneath  the  retinal  vessels.  Eftusions  of  blood  into  the  retina 
always  show  more  tendency  to  extend  outwards  towards  the  cho- 
roid, than  inwards  towards  the  vitreous  humor,  where  the  internal 
merabrana  limitans  ofters  a  stronger  barrier  to  them.  They  may, 
however,  break  into  the  vitreous,  and  produce  dense  opacities. 
Sometimes,  however,  they  extend  along  the  inner  surface  of  the 
retina,  and  then  give  rise  to  large,  uniform,  smooth-looking  red 
patches,  which  completely  cover  and  hide  the  vessels.  The  hemor- 
rhagic eftusions  occur  in  difterent  portions  of  the  retina,  and  may 
be  chiefly  confined  to  the  vicinity  of  the  optic  disk  or  yellow  spot, 
or  to  the  periphery  of  the  fundus.  Extravasations  may  also  occur 
on  the  disk. 

There  are  generally  no  exudative  or  degenerative  changes  of  the 
retina,  such  as  are  met  with  in  other  forms  of  retinitis,  there  being 
only  a  serous  infiltration,  often  very  slight,  in  and  around  the  optic 
nerve. 

The  cff'usions  of  blood  retain  their  color  for  a  very  long  time, 
more  especially  in  old  people,  and  then,  breaking  up,  they  either 
slowly  undergo  absorption,  or  become  changed  into  a  dark  crum- 
bling mass  (Liebreich),  In  the  former  case,  they  gradually  assume 
a  lighter,  grayish  tint,  which,  commencing  at  the  edge  of  the  ex- 
travasation, slowly  extends  to  the  whole,  the  blood  being  gradually 
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absorbed.  Soraetimes  these  extravasations  undergo  fatty  or  pigmen- 
tary degeneration,  in  the  latter  case  giving  rise  to  more  or  less  con- 
siderable black  patches.  The  latter  occurs  sooner  in  blood  effused 
into  the  vitreous,  than  when  it  is  situated  in  the  retina  (Liebreich). 
The  disease  shows  a  great  tendency  to  relapses,  and  in  this  is  to  be 
found  one  of  its  chief  dangers,  for  if  they  occur  frequently,  or  to  a 
considerable  extent,  the  function  of  the  retina  may  be  greatly  im- 
paired, and  even  atrophy  of  the  optic  nerve  and  retina  ensue.  The 
prognosis  should  therefore  always  be  guarded,  especially  if  the  ex- 
travasations are  numerous,  and  situated  in  the  yellow  spot.  The 
sight  is  in  some  cases  not  very  markedly  aftected,  or  not  in  a  degree 
corresponding  to  the  striking  ophthalmoscopic  appearances  pre- 
sented by  the  numerous  and  extensive  hemorrhages.  This  depends 
entirelv  upon  which  part  of  the  retina  is  the  seat  of  the  effusions. 
If  the  latter  have  occurred  at  the  periphery,  the  sight  may  be  quite 
unaffected  ;  if  in  the  yellow  spot,  it  will  be  greatly  impaired. 
Sometimes  the  attack  is  extremely  sudden,  a  patient  finding  that 
in  the  course  of  a  few  moments,  or  on  awaking  in  the  morning,  he 
has  become  nearly  absolutely  blind.  The  patients  at  the  same  time 
often  experience  a  feeling  of  dizziness  and  faintness.  The  field  c^ 
vision  is  not  unfrequently  somewhat  contracted,  and  shows  more 
or  less  extensive  interruptions  or  gaps,  or  there  may  appear  in-  it 
gray  shadows  or  black  spots,  which  are  in  all  probability  due,  as 
was  pointed  out  by  Heymann,  to  entoptic  shadows  thrown  by  the 
blood  extravasations  upon  the  sensitive  elements  of  the  retina. 

Occasionally  we  find  that  in  the  course  of  retinitis  apoplectica 
symptoms  of  glaucoma  supervene,  the  disease  then  constituting 
that  very  formidable  aftection  which  has  been  termed  "hemor- 
rhagic glaucoma,"  a  description  of  which  will  be  found  in  the 
chapter  on  Glaucoma. 

Retinitis  apoplectica  often  occurs  together  with  disturbances  of 
the  general  circulation,  which  may  be  due  to  affections  of  the  uterus, 
liver,  or  the  heart ;  thus  it  is  not  unfrequently  seen  together  with 
suppression  of  the  menses,  hypertrophy  and  dilatation  of  the  left 
ventricle,  and  affections  of  the  aortic  valves.  Also,  if  there  exists  any 
impediment  to  the  venous  efflux  from  the  eye,  either  from  tumors, 
etc.,  pressing  upon  the  optic  nerve  within  the  orbit,  or  situated 
within  the  cranium.  In  such  cases,  however,  the  blood  extravasa- 
tions are  generally  soon  followed  by  oedema  and  inflammation  of 
the  optic  nerve.  Another  frequent  cause  is  fatty  or  atheromatous 
degeneration  of  the  coats  of  the  bloodvessels,  and  it  is  consequently 
often  met  with  in  old  persons,  and  in  such  cases  it  may  be  of  prog- 
nostic importance,  as  it  leads  us  to  suspect  that  the  vessels  of  the 
brain  may  also  be  degenerated,  and  that  imminent  danger  may 
consequently  be  apprehended.  The  treatment  must  chiefly  consist 
in  attempting  to  remove  the  cause,  and  preventing,  if  possible,  a 
recurrence  of  the  disease.  Diuretics  and  saline  aperients,  more 
especially  mineral  waters,  are  often  of  much  benefit.  Locally  the 
artificial  leech  should  be  employed. 
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\relviv.  He  exjiresses  the  opioion  that  they,  as  well  m  the  wliifi^ 
tripes  which  lie  along  the  Bides  of  some  of  the  vessels,  are  produced  bv 
au  agglomeration  of  lymj>hoid  cells  (colorless  blood  corpuscles),  which 
he  thinks  have  exuded  through  the  coats  of  the  bloodvessels,  the  red 
fringe  being  <lue  to  a  depoj^it  of  red  corpuscles*  That  these  white 
circular  jiatclies  are  really  due  to  au  agglomeration  of  lymphoid  cella 
has  lately  been  j-roved  iiy  Leber,"  who  dissected  the  eyes  of  a  pei*sou 
afl'ected  with  retinitis  leuct^mica,  lie  found,  moreover,  that  there 
was  no  trace  of  fatty  degeneration  of  the  retina,  nor  of  varicose  hy- 
pertroph}'  of  the  nerve  nl>res,  Tlie  latter  has  been  found  by  Reck 
linghauscn  in  a  case  of  retinitis  leucieniica,  the  nature  of  which  had 
been  previously  diagnosed  with  tlie  ophthalmoscope  by  Liebreich, 
Saemisch^  found  on  microscopical  examination  of  the  eyes  of  a  casr 
of  leucfenuc  retinitis,  inflammatory  and  atrophic  changes  in  the 
retina,  choroid,  and  vitreous  dependent  u[>on  previous  hemorrhagic 
effusions.  In  the  right  eye  intra-ocular  hemorrhage  had  occurred, 
widcli  had,  tlirougli  j>ressure,  caused  atrophy  of  the  retina,  and  at 
one  point  even  its  total  destruction. 


6.— RETINITIS  SYPHILITICA. 


A  peculiar  form  of  retinitis  is  sometimes  met  with  in  persons 
s!iH'ering  from  constitutional  syphilis,  and,  as  it  affords  certain 
chracteristic  symptoms,  it  is  occasionally  [tossible  to  diagnose  the 
nature  of  the  malady  from  the  ophtludmoscopic  apj>carances  alone. 
It  must  be  admitted,  liowever,  that  the  latter  may  in  some  ciist*s  he 
80  slightly  Uiarked,  that  our  diagnosis  as  to  the  syi»hilitic  nature 
of  the  disease  must  cliiefly  depend  upon  the  general  history  of  the 
case,  and  upon  the  i>reseuce  of  other  symptoms  of  constitutional 
syphilis. 

At  the  outset,  there  is  simply  hypen^emia  of  the  optic  disk  and 
retina.  The  retinal  veins  are  somewhat  dilated,  dark,  auil  tortu* 
ous,  but  not  markedly  so,  and  the  venous  congestion  diminishes  as 
tlie  disease  progresses.  Sometimes  the  venous  hy(>erajmia  is  only 
ptu'tial.  The  retinal  arteries  are  attenuated  and  diminished  in  size. 
Tlie  optic  disk  is  slightly  swollen,  and  its  outline  hazy  and  ill- 
defined.  The  disk,  as  well  as  tlie  surrounding  retina,  is  veiled  by 
a  faint  bluish-gray  tilm,  wliich  is  due  to  a  serous  transudation  of 
the  optic  nerve  and  retina.  This  film  is  often  extremely  delicate 
and  faint,  assuming  perhajus  only  the  aj^pearance  of  an  exaggeration 
of  the  physiological  gray  rctlex  which  tbe  retina  of  normal,  darkly 
pigmented  eyes  presents.  This  uniform  bluish-gray  opucity  does 
not  extimd  regularly  in  all  directions  from  the  optic  nerve,  but  is 
often  prineipally  develoiH^id  in  certain  parts  of  the  retina,  and  more 
especially  along  the  coui*se  of  the  vessels,  whence  it  shades  olf 
gradually  and  imperceptibly  into  the  healthy  retina.  In  the 
vicinity  of  the  disk,  the  opacity  is  markedly  striated.  Althouirii 
minute  punctiform  opacities  generally  occur  in  the  region  of  tue 


'  El.  MonatsbL,"  1869,  p.  S12, 


«  Iljid-,  p.  305. 


RETINITIS    SYPHILITICA.  377 

yellow  spot,  they  are  not  so  brightly  glistening,  or  arranged  in  the 
peculiar  stellate  manner  as  those  met  with  in  nephritic  retinitis,  but 
are  strewn  about  irregularly.  They  ^re,  moreover,  distinguished 
from  these,  by  the  fact  that  they  undergo  very  rapid  changes,  per- 
haps disappearing  and  reappearing  in  the  course  of  a  few  days,  the 
sight  at  the  same  time  undergoing  corresponding  fluctuations.  The 
spots  in  Bright's  disease  are  on  the  other  hand  very  persistent,  and 
their  remains  may  often  be  (listinctly  traced  even  many  months 
after  the  acute  retinitis  has  passed  away,  and  its  residua  alone 
remain,  or  atrophy  of  the  disk  has  set  in.  We  also  in  syphilitic 
retinitis  sometimes  meet  with  a  peculiar  tawny,  reddish-brown  tint 
in  the  region  of  the  yellow  spot. 

The  inflammatory  changes  in  syphilitic  retinitis  consist  chiefly 
in  a  serous  infiltration  of  the  retina,  and  sclerosis  of  the  connective 
tissue  elements,  more  especially  of  the  vertical  trabecular  fibres 
(stiitz  fasern),  hence  also  the  striated  character  of  the  opacity.  The 
other  portions  of  the  retina  are  generally  exempt  from  inflamma- 
tory and  degenerative  changes ;  but  this  is  not  always  the  case,  and 
thus  may  arise  a  mixed  form  of  syphilitic  retinitis,  in  which  the 
special  and  pathognomonic  symptoms  are  accompanied,  and  perhaps 
somewhat  masked,  by  other  changes  in  the  parenchyma,  and  great 
swelling  of  the  optic  nerve.  Thus  white  spots  or  patches  may  be 
noticed  in  the  retina.  These  may  occur  in  small  isolated  patches, 
or  in  the  form  of  large  striped  opacities  situated  in  the  innermost 
layers  of  the  retina;  their  pressure  perhaps  causing  complete  empti- 
ness of  some  of  the  vessels,  which  are  changed  into  white  bloodless 
bands  (Liebreich).  These,  however,  are  never  so  brilliantly  white 
as  the  spots  met  with  in  nephritic  retinitis. 

As  a  rule,  retinal  hemorrhages  are  not  usually  observed  in  syphi- 
litic retinitis,  or  only  to  a  very  moderate  extent.  Sometimes,  how- 
ever, cases  occur  in  which  numerous  and  extensive  extravasations 
of  blood  are  noticed,  which  may  be  situated  in  different  layers  of 
the  retina,  and  also  between  it  and  the  choroid.  Syphilitic  retinitis 
is  not  unfrequently  associated  with  inflammation  of  the  choroid, 
and  occasionally  with  irido-choroiditis,  or  iritis.  If  the  symptoms 
of  the  inflammation  of  these  tunics  are  very  pronounced,  the  affec- 
tion of  the  retina  may  be  overlooked,  more  especially  if  the  vitreous 
humor,  as  is  often  the  case,  is  diffusely  clouded  and  traversed  by 
dark  flakes,  and  the  details  of  the  fundus  are  thus  rendered  indis- 
tinct. Care  must  be  taken  not  to  mistake  such  an  indistinctness 
of  the  optic  disk  and  retina  for  that  dependent  upon  retinitis,  or 
to  diagnose  the  presence  of  the  latter  simply  from  the  great  impair- 
ment of  vision.  A  practised  and  careful  ophthalmoscopist  would 
not,  however,  fall  into  such  errors  of  diagnosis. 

Together  with  the  symptoms  of  syphilitic  retinitis,  we  often 
notice  certain  more  or  less  extensive  changes  in  the  choroid.  These 
may  occur  either  in  the  vicinity  of  the  retinal  opacity,  or  at  some  dis- 
tance from  it,  or  be  chiefly  confined  to  the  periphery  of  the  fundus. 
These  changes  consist  principally  in  a  thinning  and  discoloration 
of  the  epithelial  layer,  the  pigment  cells  of  which  are  collected 
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0.— RETINITIS  APOPLECTICS  (Plate  lY.,  Fig.  T). 

In  tbi8  nftcction  wo  find,  that  together  with  more  or  less  hyj»er- 
ixMuia  and  cr.doina  of  the  optic  nerve  and  retina,  there  is  an  extreme 
tondonov  to  extravasation  of  blood  into  the  I'etina.  The  condition 
of  tho  optic  norvo  varies  considerably,  in  some  cases  there  is  only 
a  modorato  doproo  of  hyperajmia  and  serous  infiltration,  rendering 
tho  disk  somewhat  indistinct,  and  it.8  outlines  irregular;  in  others, 
tho  disk  is  of  a  deep  red  tint,  and  its  margin  so  ill-defined,  that 
it  can  only  bo  distinguished  from  the  surrounding  retina  by  the 
omorgonco  of  tho  retinal  vessels.  The  veins  ai'e  dark,  much  dilated, 
and  very  tortuous,  and  along  their  course,  more  especially  at  their 
points  of  division,  are  seen  numerous  extravasations  of  blood. 
Tho  artorios  may  retain  thoir  normal  appearance,  but  generally  be- 
come attonuatoli,  and  sometimes  changed  into  white,  bloodless 
bands.  The  extravasations  of  blooii  vary  much  in  number,  extent, 
and  situation.  Thev  occur  very  frequently  in  the  inner  layer  of 
tho  retina,  and  ai^  tlien  characterized  by  their  peculiarly  irregular 
and  striated  apiH>arance,  a!id  also  by  the  fact  that  they  cover  the 
bhHMlvossols  more  or  less  completely,  or  that  the  continuity  of  the 
latter  is  intorruptotl,  the  gap  being  occupied  by  the  hemorrhage. 
Tho  bUnxl  froquontlv  nialces  it«  way  from  the  optic  nerve  layer 
thn^uvrh  tho  retina,  tlie  elements  of  which  it  pushes  aside^  to  the 
outer  layers,  or  even  to  the  choroid,  so  that  the  hemorrhages  may 
W  situatotl  in  the  more  external  ix>rtions  of  the  retina,  or  between 
this  and  tho  chonMd.  In  such  cases,  the  effusions  will  be  more 
sharply  dofiiiod,  U!iiform,  and  circular,  and  l>o  distinctly  situated 
iHMioath  the  rtUinal  vessels.  Effusions  of  bloi>ii  into  the  retina 
always  show  more  tondonoy  to  extend  outwanis  towanis  the  cho- 
i\Md,  than  inwaixis  towanis  the  vitiwus  humor,  where  the  internal 
mombrana  limitans  oilers  a  strv>nger  Ivarrier  to  them.  They  may, 
however,  break  into  the  vitrcH>us,  and  pnvino^  dense  ofiacitie^ 
5N>motimos.  however,  they  extend  along  the  inner  surface  of  the 
retina^  and  then  give  rise  to  large,  uniform,  smi>>th-Kv>king  red 
|>atohe^  which  completely  cover  and  hide  the  vessels.  The  Ijemor- 
niagio  ellusions  occur  in  different  jx^rtions  of  the  retina,  and  may 
be  ejhiefly  eoniined  to  the  vicinity  of  the  optic  disk  or  yellow  sfn^t^ 
CNT  to  the  perii^hery  of  the  fundus,  Kxtravasaiions  may  also  ooour 
<Mi  the  disk, 

Thet>?  are  genemlly  no  exudative  or  desrenerative  ohaiijrt>?  of  the 
iwi«a^  such  as  are  met  with  in  v>ther  foniis  of  rt:-:::.:::s,  ::.ere  V^eing 
Ottly  a  ^tv>us  infiltration,  often  very  Siicht^  in  ana  .'iroiinvi  the  oj»nc 
ttetret. 

The  effasions  of  hl*wi  retain  their  eo'or  fi^r  a  vt ry  3:»tu:  liine^ 
more  esjyv^ially  in  old  i»i^pk\  and  then,  hr«:*jikir;i:  uj..  :i-ty  e::her 
«ijt>wly  nTH?eT5p>  ahsoq.tion,  or  Kx\v.r;e  oltAni^vi  ::.:v"^  i»  .i.srk  cTzzia- 
hWxu^  nva«s  ^l.iebi>?ich u  In  the  fonncr  ctaj^c-,  Ty-ey  irrf;.i.:;fi..y  LSj-unie 
«i  li^i^ten  irravish  tint^  whic^K  c<>nimonr:ni:  a:  i.^o  iv':rt  :•:  ir.v  tx- 
trarasation^ $5owlv  extends  to  tiic  wLoic,  lie  b'.vxo  r»t;:.i:  rraduiilir 
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absorbed.  Sometimes  these  extravasations  undergo  fatty  or  pigmen- 
tary degeneration,  in  the  latter  case  giving  rise  to  more  or  less  con- 
siderable black  patches.  The  latter  occurs  sooner  in  blood  effused 
into  the  vitreous,  than  when  it  is  situated  in  the  retina  (Liebreich). 
The  disease  shows  a  great  tendency  to  relapses,  and  in  this  is  to  be 
found  one  of  its  chief  dangers,  for  if  they  occur  frequently,  or  to  a 
considerable  extent,  the  function  of  the  retina  may  be  greatly  im- 
paired, and  even  atropliy  of  the  optic  nerve  and  retina  ensue.  The 
prognosis  should  therefore  always  be  guarded,  especially  if  the  ex- 
travasations are  numerous,  and  situated  in  the  yellow  spot.  The 
sight  is  in  some  cases  not  very  markedlv  aftected,  or  not  in  a  degree 
corresponding  to  the  striking  ophthalmoscopic  appearances  pre- 
sented by  the  numerous  and  extensive  hemorrhages.  This  depends 
entirely  upon  which  part  of  the  retina  is  the  seat  of  the  effusions. 
If  the  latter  have  occurred  at  the  periphery,  the  sight  may  be  quite 
unaffected  ;  if  in  the  yellow  spot,  it  will  be  greatly  impaired. 
Sometimes  the  attack  is  extremely  sudden,  a  patient  finding  that 
in  the  course  of  a  few  moments,  or  on  awaking  in  the  morning,  he 
has  become  nearly  absolutely  blind.  The  patients  at  the  same  time 
often  experience  a  feeling  of  dizziness  and  faintness.  The  field  o^ 
vision  is  not  unfrequently  somewhat  contracted,  and  shows  more 
or  less  extensive  interruptions  or  gaps,  or  there  may  appear  in- it 
gray  shadows  or  black  spots,  which  are  in  all  probability  due,  as 
was  pointed  out  by  Heymann,  to  entoptic  shadows  thrown  by  the 
blood  extravasations  upon  the  sensitive  elements  of  the  retina. 

Occasionally  we  find  that  in  the  course  of  retinitis  apoplectica 
symptoms  of  glaucoma  supervene,  the  disease  then  constituting 
that  very  formidable  affection  whicli  has  been  termed  "hemor- 
rhagic glaucoma,"  a  description  of  which  will  be  found  in  the 
cljapter  on  Glaucoma. 

Retinitis  apoplectica  often  occurs  together  with  disturbances  of 
the  general  circulation,  which  may  be  due  to  affections  of  the  uterus, 
liver,  or  the  heart ;  thus  it  is  not  unfrequently  seen  together  with 
suppression  of  the  menses,  hypertrophy  and  dilatation  of  the  left 
ventricle,  and  affections  of  the  aortic  valves.  Also,  if  there  exists  any 
impediment  to  the  venous  efflux  from  the  eye,  either  from  tumors, 
etc.,  pressing  upon  the  optic  nerve  within  the  orbit,  or  situated 
withm  the  cranium.  In  such  cases,  however,  the  blood  extravasa- 
tions are  generally  soon  followed  by  oedema  and  inflammation  of 
the  optic  nerve.  Another  frequent  cause  is  fatty  or  atheromatous 
degeneration  of  the  coats  of  the  bloodvessels,  and  it  is  consequently 
often  met  with  in  old  persons,  and  in  such  cases  it  may  be  of  prog- 
nostic importance,  as  it  leads  us  to  suspect  that  the  vessels  of  the 
brain  may  also  be  degenerated,  and  that  imminent  danger  may 
consequently  be  apprehended.  The  treatment  must  chiefly  consist 
in  attemptintj  to  remove  the  cause,  and  preventing,  if  possible,  a 
recurrence  of  the  disease.  Diuretics  and  saline  aperients,  more 
esf)ecially  mineral  waters,  are  often  of  much  benefit.  Locally  the 
artificial  leech  should  be  employed. 
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7.— RETINITIS  PIGMENTOSA  (Plate  III,  Fig.  .*;. 

This  disease  is  principally  characterized,  as  its  name  suggcssts,  by  ^ 
the  presence  of  pigment  in  the  retina,  which  gives  rise  to  a  most ' 
peculiar  and  unmistakable  appearance,  more  esj»ecially  when  the 
pigment  is  deposited  in  considerable  quantity.  In  the  latter  case, 
we  notice  that  the  £jreater  f portion  of  the  retina  is  covered  by  large 
black  njasses,  wliicli  are  arranged  cliiefly  along  the  course  of,  aitd 
in  clofie  proximity  to,  the  retinal  vesfieU. 

On  close  examination,  we  find  that  the.^e  black  masses  of  pigment 
consist  of  circular  or  irregular  shaf>ed  npota;  of  larger  black  s|Kit» 
with  long  narrow  prolongations,  which  are  hence  ol'ten  likened  to 
bone  corpusclea ;  and  of  narniw  black  lines  running  along  the  side 
of  a  vessel  or  completely  covering  it.  On  account  of  the  dej>osita 
of  pigment  along  the  coats  of  the  vespele,  the  latter  often  ap|>ear, 
for  a  certain  yHT^rtiou  of  tlieir  course,  changed  into  tine  black  lines. 
At  the  division  of  the  vessels,  tlie  pigment  deposits  assume  a  ]>ei*u- 
liurly  characteristic  stellate  ai>pearance.  The  pigment  is  sometimes 
de[K>8ited  along  the  course  of  vessels  which  are  still  pervious  and 
carry  blood.  For  an  illustmtion  of  the  ophthalmoscopic  ap|»oar- 
ances  of  retinitis  iJiginentosa,  vide  I'late  III.,  Fig.  5. 

These  deiKisits  of  pigment  always  exist  in  the  greatest  number  at 
the  fK?ripbery  of  the  fundus,  where  they  fii^st  niake  their  apjK.»4ir- 
ance,  and  whence  they  gradually  extend  towards  the  posterior  pde 
of  the  eye,  so  that  they  form  a  more  or  less  broad  girdle,  which 
encircles  the  central  portion  of  the  retina;  but  at  a  later  fieriod  the 
-region  of  the  yellow  sfiot  also  becomes  invaded  by  the  disease.  The 
'pigment  ap|>ears  to  be  as  a  rule  lirst  doveloj>ed  at  the  inner  (nasal) 
sido  of  the  retina  ;  indeed  it  always  remains  more  extensive  on  this 
than  on  the  temp:)ral  side.  The  retinal  vessels  undergo  in  this  dis- 
ease certain  constant  and  marked  changes,  which  evident!}-  greatly 
inrtuence  the  condition  of  hemeralopia  and  the  contraction  of  the 
field  of  vision.  These  citanges  consist  in  a  tiyaline  thickening  of  the 
cojits  of  the  retinal  vessels,  and  a  consequent  diminution  in  their 
calibre;  they, however,  retain  their  transparency,  and  siruply  apjK»ar 
diminished  in  sixe,  and  this  condition  is  eonsequeutly  fre<|uetitly 
described  as  being  due  to  atrophy  of  the  optic  nerve.  Tlie  smaller 
branches  are  often  completely  obliterated.  8chweiggcr*  has  more 
^jEspeeially  j»ointed  out  this  tact,  and  consideis  tlnit  tlie  peculiar  tor|>or 
^of  the  retina,  which  is  noticed  when  the  illumination  is  moderate,  is 
due  to  the  fact,  that  on  account  of  tlie  diminution  in  the  calibiH?  of 
the  arteries  an  insufficient  amount  of  blood  is  supplied  to  the  retina. 
At  a  later  stage  of  the  disease,  atrophy  of  the  optic  nerve  and  of 
the  retina  almost  always  occurs.  Changes  in  the  choroid  are  also 
not  unfrequently  met  with.  Tlieso  may  be  chiefly  confined  to  a 
thinning  and  atrophy  of  the  epithelium  at  certain  points,  so  that 
the  choroidal  vessels  become  apparent,  and  are  seen  traversing  these 
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lighter  patches,  which  are  often  fringed  by  a  dark  zone  of  pigment ; 
or  the  stroma  of  the  choroid  may  become  aftected,  and  if  it  be 
much  thinned,  the  white  sclerotic  may  be  seen  glistening  through 
it.  In  such  cases,  the  fundus  aftbrds  a  very  marked  and  striking 
appearance,  being  marbled  with  more  or  less  extensive,  reddish- 
gray,  or  grayish-white  glistening  patches,  in  the  expanse  and  at 
the  edge  of  which  are  agglomerations  of  pigment.  It  is  now  no 
longer  a  case  of  simple  retinitis  pigmentosa,  but  of  choroido-retinitis. 

At  a  later  stage  of  retinitis  pigmentosa,  we  often  find  that  an 
opacity  makes  its  appearance  at  the  iX)sterior  pole  of  the  lens,  which 
remains  either  stationary  or  is  but  very  slowly  progressive.  The 
retinitis  almost  always  affects  both  eyes.  In  rare  instances,  the 
vitreous  humor  also  becomes  aftected,  and  small  gray,  circumscribed 
flakes  are  seen  floating  about  in  it.  Externally  the  eyes  present 
nothing  abnormal,  excepting  that  the  pupil  is  generally  small,  and 
the  anterior  chamber  somewhat  shallow. 

Great  diversity  of  opinion  still  prevails  as  to  the  formation  of 
the  pigment,  and  whether  it  is  primarily  developed  in  the  retina, 
or  whether  it  makes  its  way  into  the  latter  from  the  choroid.  Until 
several  eyes,  in  which  the  typical  form  of  retinitis  pigmentosa  has 
been  diagnosed  during  life  with  the  ophthalmoscope,  have  been 
submitted  to  careful  microscojncal  examination,  this  cannot  be  de- 
cisively settled.  At  present  it  appears  certain  that  the  disease 
may  arise  in  both  ways.  Thus  Donders  found  that  the  pigment 
may  be  developed  in  the  retina  itself,  probably  in  consequence  of  a 
chronic  inflammation  of  this  membrane.  That  such  may  actually 
be  the  case,  without  any  participation  of  the  choroid,  is  also  proved 
by  a  case  of  Schweigger's,*  in  which  he  found,  on  microscopical  ex- 
amination, that  the  deposit  of  pigment  on  the  retinal  vessels  may 
occur  quite  independently  of  any  changes  of  the  choroid,  for  in  this 
case  the  choroidal  epithelium  was  perfectly  normal,  even  in  spots 
where  the  retina  was  pigmented.  The  pigmentation  was  conflned 
to  the  retinal  vessels,  the  coats  of  which  were  thickened  and  the 
smaller  branches  obliterated,  these  changes  extending  beyond  the 
pigmentation.  In  those  cases  in  which  irregular  roundish  masses 
of  pigment  are  strewn  about  the  retina,  Schweigger  thinks  that  the 
disease  is  always  due  to  choroiditis,  and  that  the  deposits  of  pig- 
ment partly  become  developed  in  the  firm  exudations  which  have 
forced  their  way  into  the  retina  from  the  choroid,  or  are  due  to 
the  fact  that  the  proliferating  pigmentary  epithelial  cells  of  the 
choroid  are  floated  into,  or  grow  into  the  retina.  Junge  thinks 
that  a  deposit  of  pigment  along  the  retinal  vessels  can  only  take 
place  in  the  retina  when  the  external  layers  are  more  or  less  de- 
stroyed, so  that  the  pigment  can  make  its  way  from  the  choroid 
into  the  retina.  Dr.  Landolt'  believes  that  the  disease  is  duo  to  a 
very  chronic  perivasculitis  of  the  retinal  vessels. 

There  is,  moreover,  another  way  in  which  an  infiltration  of  pig- 
ment from  the  choroid  into  the  retina  may  occur,  for  an  accurate 
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kiioirleilge  of  which  we  are  chiefly  indebted  to  ibe  Taloalife  r^ 
i«arctie9  of  IL  Mailer  and  Pope.'  It  appears  that  a  proliferation, 
of  the  granular  cells  of  the  retina,  rirailar  to  that  in  nephritic  reti<J 
iiitia,  may  take  fJace  indef>enilently,  accompanied  by  hy{iertTO|Nhj 
of  the  radiating  connective  limne  iibres  in  the  external  graonla 
layers,  which  become  bent  in  an  arcade-like  manner.  The  baciil 
layer  of  the  retina  becomes  '  "d«  and  the  hyjiertropbied  ^mc 

ouir  Ui^  er  protrodes  above  t  rual  layer  of  the  retina;  beti 

these  r«n>trufiion^  there  exist  c«jrrv^ponding  depraagioiia,  into  wl 
t)i^  pigment  cells  of  the  epithelial  layer  of  the  cfaaroid  beo 
puiheu  and  heajjed  up  into  little  black  masBes^  which  lend  a  peca- 
liar  marble<l  apfM.>arance  to  the  retina.     It  is  doubtfoU  howerer^ 
as  Schweigger  j»ointa  out,  whether  this  morbid  process  yields  tl  _ 
" T  Ophthalmoscopic   appearances  characteristic  of    retinitis 

Lei>er  ha«  quite  recently  had  the  opp»orttinity  of  microseopicallj 
exHnrniing  the  eyes  of  a  j»erson  affe<*ted  with  retinitis  pifirnieniosa,^ 
which  he  had  diagnosed  during  life  with  the  ophthahnotjcope.* 
lie  found  the  following  changes:  1.  Atrophy  of  the  nervous  el 
menu  of  the  retina,  which  was  more  complete  in  theexterrail  layer 
than  in  the  nerve-fibre  layer,  and  increased  gradually  from  tl 
centre  to  the  peripliery ;  2.  Hyperplasia  of  the  connective  tiastMifl 
fmmework  of  the  retina,  together  with  a  neoplastic  lamina  of  con- 
nective tififlue  on  the  inner  surface  of  the  nerve-fibre  layer ;  3.  Thick- 
ening and  Bclerosis  of  the  coats  of  the  bloodvessels;  4.  Reticulated 
pigmentation  in  all  the  layers,  which  follows  esfH?cially  the  cours^J 
ot  the  bloodvessels;  5,  Extensive  changes  in  the  pigment  of  thi 
choroidal  epithelium  ;  6.  Very  numerous  excrescences  on  the  elastic 
lamina;  7*  Small,  circumscribed  exudations  (which  had  undergone 
fatty  degeneration)  betwen  the  retina  and  choroid.  He  points  out* 
thti  probability  that  the  very  great  development  of  the  excrescences 
(drUscn)  of  the  elastic  lamina  (which  has  been  observed  in  all  cases 
of  retinitis  pigmentoea  accompanied  by  changes  in  the  jngment 
epithcliutii)  plays  a  more  important  part  in  this  disease  than  has 
Wen  hitherto  supposed.  It  may  be  assumed  that  their  growth 
causes  clianges  in  the  epithelial  layer  of  the  choroid,  proliferation 
of  its  cells,  and  the  disapijea ranee  or  new  formation  of  pigment, 
Mnn.*over,  the  dc&tructjon  of  the  bacillar  layer  of  the  retina,  and 
]»urliajiH  even  of  a  part  of  the  external  granular  layer,  might  be 
profiucerl  by  the  same  cause. 

The  mot?t  striking  symptom  of  which  the  patients  complain^  ifp^ 
that  of  hemeruloi*ia,  or  night  blindness.  Daring  the  daj^  or  in  a 
bright  illumination,  they  may  be  able  to  see  perfectly  welU  but  as 
soon  as  it  becomes  dark,  or  they  ai-e  taken  into  a  tlimly-lighted 
room,  tljfir  sight  becomes  greatly  impaired,  I  need  hnrdly  [►oint 
out  that  this  peculiar  impairment  of  vision  is  quite  indei>endent  of 
the  fact  whether  it  be  t)ight  or  day,  and  is  simply  due  to  the  retina 
being  in  a  condition  of  torpor,  which  demands  a  very  bright  illu- 
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mination  in  order  to  enable  it  to  distinguish  objects  which  a  healthy 
eye  could  see  with  ease,  even  by  a  moderate  amount  of  illumination. 
This  torpor  of  the  retina  is  in  all  probability  not  due  to  the  pig- 
mentation of  the  retina,  but,  as  Schweigger  insists,  to  the  oblitera- 
tion of  the  retinal  vessels  or  the  diminution  of  their  calibre  through 
a  hyaline  thickening  of  their  coats,  so  that  the  retina  obtains  a 
diminished  and  insufficient  supply  of  blood.  The  truth  of  this 
opinion  is  proved  by  the  fact,  that  Schweigger  has  noticed  the 
presence  of  hemenilopia  and  contraction  of  the  field  of  vision  in 
children  before  the  appearance  of  any  pigment  in  the  retina ;  but 
in  all  these  cases  there  was  a  marked  contraction  of  the  retinal 
arteries,  whilst  the  older  brothers  and  sistera  had  retinitis  pigmen- 
tosa, lie  also  observed  this,  in  some  rare  instances,  in  older  persons 
(between  the  age  of  40  and  50),  who  suiiered  from  all  the  symptoms 
of  retinitis  pigmentosa,  ^.^.,hemeralopia  from  torpor  of  the  retina, 
and  great  contraction  of  the  visual  field,  without  any  trace  of  pig- 
mentation of  the  retina  or  any  other  symptom  except  contraction  of 
the  arteries  and  paleness  of  the  disk.  In  similar  cases  Von  Graefe 
has  subsequently  found  a  deposit  of  pigment  in  the  retina. 

The  field  of  vision  is  often  very  greatly  contracted  in  cases  of 
retinitis  pigmentos{i,80  that  there  may  only  be  a  very  small  portion 
remaining,  the  diameter  of  which  perhaps  only  measures  a  few 
inches ;  whilst  the  sight  in  the  optic  axis  may  yet  be  excellent, 
enabling  the  patient  to  read  the  very  finest  print,  although  all 
around  nim  is  shrouded  in  darkness.  On  account  of  the  consider- 
able contraction  of  the  field,  these  patients  acquire  a  very  awkward 
and  restless  api)earanee,  for  their  eyes  are  always  turned  slowly 
about  in  various  directions,  so  as  to  bring  the  visual  line  to  bear 
upon  surrounding  objects,  which  they  would  otherwise  not  perceive 
or  stumble  over.  They  therefore  experience  great  difficulty  and 
danger  in  passing  along  a  crowded  thoroughfare,  and  still  more  in 
crossing  the  street,  as,  although  they  may  see  well  straight  before 
them,  they  cannot  distinguish  anything  that  lies  in  the  lateral 
portions  of  the  field.  Even  in  very  high  degrees  of  typical  retinitis 
pigmentosa,  Leber*  has  found  the  appreciation  of  color  normal  in. 
the  central  portion  of  the  retina.  But  in  the  mixed  forms,  in  which 
central  vision  is  greatly  impaired  at  an  early  stage  of  the  disease,, 
the  color  blindness  was  often  very  marked. 

As  long  as  the  region  of  the  yellow  siK)t  is  unimpaired  the  sight 
may  remain  good,  but  between  the  ages  of  35  and  50  the  disease 
almost  invariably  leads  to  complete  blindness,  the  retina  and  optic 
nerve  becoming  atrophied.  The  disease,  as  already  stated,  generally 
occurs  in  both  eyes.  Padraglia  mentions  a  case  in  which  it  aftected 
only  one  eye,  and  I  have  also  met  with  one  amongst  my  patients 
at  Moorfiolds.  The  afiection  is  very  frequently  congenital  and  also 
hereditary.  Although  it  may  be  present  at  birth,  it  always  slowly 
and  gradually  increases  in  extent  with  advancing  years.  Schweig- 
ger has  noticed  that  the  pigmentation  of  the  retina  is  not  only 
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preceded  bv  contraction  of  the  arteries,  but  also  br  small  ligbt- 
ciiK»red  dots  orfuint  strii<^  in  the  choroid,  which  are  clo^elT  strewn 
about  the  periphery  of  the  fundus ;  they  may  be  isolated  or  coalesce 
and  form  larger  sjots.'  The  disease  may  first  show  itself  about 
the  age  of  8  or  10,  or  even  later  in  life,  at  30  or  40.  It  frewqueDtlr 
occurs  in  several  members  of  the  same  family,  and  is  then  often 
hereditarj-.  Such  cases  are  mentioned  amongst  others  by  Lannefice. 
Mooren,  and  Hutchinson.  Laurence'  met  with  it  in  four  membeis 
of  the  same  family  (of  eight);  in  this  case  it  was  not  heneditary. 
Mooren  has  also  seen  it  in  four  {lersons  of  the  same  family.  Lie- 
breich  has  (K>inted  out  the  important  fact  that  it  occurs  very  fn^- 

3uently  in  marriages  of  consansruinity,  and  often  together  with 
eaf-mutism.  Other  malformations — such  as  sui-emumerary  fin- 
gers and  toes — are  also  sometimes  seen  together  with  rerinirts 
piirmentosa. 

The  description  which  I  have  given  here  is  that  of  the  typical 
retinitis  pigmentosa.  But  we  occasionally  meet  with  cas€S  which 
show  marked  anomalies  in  their  course,  <?.  y..  the  im{<&irment  oi  the 
sight  may  be  typical,  but  the  ophthalmoscopic  ap{'earance  anoma- 
lous, and  nVr  versa  ;  or,  again,  both  the  impiairmeut  of  vision  and  the 
ophthalmoscopic  appearances  may  be  anomalous,  this  being  espieci- 
ally  observed  in  certain  cases  of  congenital  amblyopia  antl  amiiu- 
rusis*  For  further  information,  I  would  refer  the  reader  to  a  very 
interesting  [>a(>er  by  Leber,  '"On  Anomalous  Forms  of  Ketinitis 
Pigmentosa.'*' 

The  prognosis  is,  of  course,  very  un&vorable,  as  these  cases 
always  end  sooner  or  later  in  total  blindness.  With  regard  to 
treatment,  I  can  only  recommend  care  of  the  eyes,  more  es{ei.*ialiy 
against  bright  glare  and  ovenjvork,  and  attenti<>a  to  the  general 
health.  C)ccasionaIly  some  tenii'^'mry  improvement  of  the  oentnil 
vision  has  taken  place  after  the  application  of  the  artiticial  Iee^*h, 
and  the  administration  of  bichloride  of  mercury,  iodide  oi  potas- 
sium, etc.,  but  it  has  been  noticed  in  s<.»me  of  these  eases,  that  this 
iniprovernent  has  been  followed  by  a  marked  and  rapid  deteriora- 
tion of  the  Held  of  vision. — ^Mooren. j 


8.— DETACHMENT  OF  THE  RETINA  (Plate  V.,  Fig.  10). 

If  the  detachment  of  the  retina  from  the  choroid  is  very  exten- 
sive and  reaches  tar  into  the  vitreous  humor,  the  symf^roms  pre- 
sented by  it  are  so  niarke<l  and  characteristic  that  it  n^ay  s<nnerinies 
be  recognized  with  the  naked  eye,  but  certainly  with  the  greatest 
ease  by  the  aid  of  the  ophthaluios4:o[e.     On  examining  in  the  di- 

'  Aecordin:;  to  Leb<^r.  similar  appearances  are  ol>serve«l  directly  after  birth,  and 
durini:  the  <'urlieHt  y»'ars  ot'inlancy.  in  casKS  ot* congenital  amauroHS  or  ;unl)lyopia, 
in  Hhicli  sympioni.s  of  n'tinitis  pijrmentosa  afterwanls  j*upervi-ne.  He  tliinksi  tiiar 
th»-S4'  pale  piincritbrm  spots  are  pmbably  due  to  the  excrt-iicences  ol"  the  elastic 
lamina.     **A    f.  <».."  xv.  :J,  2;J. 

^  ''Ophthalmic  R#?view."  vol.  ii.  32. 
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rect  method  an  ej-e  aiFected  with  an  extensive  detachment  of  the 
lower  half  of  the  retina,  we  at  once  notice  that,  when  it  is  moved 
in  different  directions,  we  gain  the  usual  bright  red  reflex  from  the 
upper  part  of  the  fundus,  but  that  in  the  lower  half  this  is  not  the 
case.  Here,  on  the  other  hand,  the  reflex  has  a  bluish-gray  or 
greenish  tint,  and  on  closer  inspection  we  observe  a  bluish-gray, 
floating,  wave-like  opacity,  which  is  thrown  into  marked  undu- 
lating folds  with  every  movement  of  the  eye,  and  which  is  tra- 
versed by  dark,  crooked,  and  distorted  vessels.  On  account  of  the 
bulging  forward  of  the  detached  retina  into  the  vitreous,  these 
details  can  be  readily  seen  with  the  direct  examination  at  some 
little  distance  from  the  eye.  The  detached  retina  also  reflects  the 
light  very  strongly,  which  is  chiefly  due  to  the  difference  between 
the  color  and  refracting  j>ower  of  the  fluid  situated  between  the 
retina  and  choroid  and  those  of  the  vitreous  humor.  The  minute 
details  may  be  examined  either  in  the  erect  or  reverse  image,  and 
the  extent  of  the  detachment,  as  well  as  the  course  and  displace- 
ment of  the  vessels,  should  be  carefully  studied.  It  will  be  noticed 
that  the  vessels  are  darker  than  on  the  normal  retina,  and  that 
they  are  very  crooked  and  tortuous,  riding,  so  to  speak,  on  the  folds 
of  the  retina,  between  which  they  may  even  be  completely  hidden 
for  a  part  of  their  course.  They,  as  well  as  the  undulating  gray 
folds  of  retina,  quiver  and  tremble  with  every  movement  of  the 
eye.  On  tracing  out  the  limits  of  the  detached  portion,  we  gener- 
ally find  that,  even  beyond  its  marked  commencement,  there  is  a 
faint  grayish  opacity  or  thickened  appearance  of  the  retina,  and 
that  the  vessels  arc  somewhat  darker,  and  show  a  slight  tendency 
to  be  curved.  This  opacity  of  the  retina  is  due  to  serous  infiltra- 
tion. If  the  detached  fold  of  retina  is  large  and  prominent,  it 
throws  a  distinct  dark  line  of  shadow  upon  the  neighboring 
fundus. 

Whilst  little  or  no  diflSculty  can  be  experienced  in  recognizing  a 
considerable  detachment  of  the  retina,  the  same  cannot  always  be 
Biiid  of  the  slighter  degrees,  the  diagnosis  of  which  often  demands 
considerable  dexterity  and  exfjerience  on  the  part  of  the  observer. 
This  is  more  es[)ecially  the  case  if  the  subretinal  fluid  is  transpa- 
rent, and  the  vitreous  humor  is  somewhat  clouded.  Sometimes,  it 
is  only  by  tracing  out  most  carefully,  and  with  the  greatest  exacti- 
tude, the  course  of  each  individual  retinal  vessel  from  the  optic 
disk  towards  the  periphery  of  the  fundus,  that  we  are  enabled  to 
detect  a  very  slight  degree  of  detachment.  In  such  a  case,  we 
notice  that,  as  the  vessels  reach  the  detached  portion  (which  is  gen- 
erally somewhat  opaque  and  thickened  looking,  or  thrown  into  a 
slight  fold),  they  assume  a  darker  tint,  and,  instead  of  preserving  a 
straight  course,  they  become  tortuous  and  bent,  forming  a  more  or 
less  marked  deflection. 

On  close  examination,  we  also  notice  that  the  vessels  lie  on  a 
different  level  to  those  which  retain  their  normal  position,  being 
closer  to  the  observer,  who  has  consequently  slightly  to  alter  his 
accommodation  in  order  to  obtain  as  distinct  an  image  of  them. 
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Indeed  the  appreciation  of  this  difference  in  the  plane  of  the  refiaelai 
I  ift  one  of  the  most  delicate  aids  in  the  diagnosis  of  comnieucing  de- 
'tachm^nt  of  the  retina.  We  can,  moreover,  detect  a  well-marktHl 
fiarallax;  for  if  we  make  a  lateral  njovenient  with  the  object  lens, 
the  ix>rtion  of  the  vessel  which  is  elevated  by  the  iletached  retina, 
will  be  seen  to  make  a  t^reater  movement  than  that  part  which  lies 
in  the  normal  retina.  The  detached  jHirtion  uf  retina  abo  reflects 
the  light  moixj  strongly,  w^hich  is  especially  appreciable  in  the  di- 
rect examination. 

On  tracing  the  course  of  the  vessels  further,  we  often  find  that  ad 
we  approach  the  periphery  of  the  fundus,  the  detachment  becomes 
more  conspicuous  und  extensive,  the  retina  being,  i^»erhaps,  near  the 
equator  of  the  eye,  thrown  into  distinct  whitish-gray  folds.     lu  the 

Sortiou  of  i*etina  which  is  still  in  silu  and  in  close  proximity  to  the 
etachment,  we  may  sometimes  notice  small,  reddish-white  exu- 
dations, and  also,  as  was  esi)ecially  jiointed  out  by  Von  Gniefe,* 
small,  red,  isolated  patches,  which  are  made  up  of  minutely-coiled 
bloodvessels.  Small  partial  detachments  of  the  retina  are  often 
difficult  to  recognize,  as  they  may  simply  ajipear  in  tlie  form  of 
little,  faint,  gray  streaks.  The  details  ai-e  best  appreciated  with 
tlie  binocular  ophtlial  moscope.  The  color  of  the  detachment  dcjjends* 
chiefly  upon  that  of  the  fluid  which  lies  beneath  it ;  at  fii^st,  the 
detaclied  fKvrtion  of  retina  is  generjilly  transparent,  but  at  a  later 

Ijeriod  it  becomes  more  or  less  opaque  and  clouded.  This  may, 
jowever,  be  the  case  from  the  commencement,  if  the  detachment 
BUf»ervenes  upon  inflammation  of  the  retina.  The  subretinal  fluid 
also  varies  considerably  in  composition.  When  recent,  it  is  trans- 
parent, or  of  a  faint  straw  colur,  ami  of  a  serous  nature,  containing 
a  good  deiil  of  albuuien  (Bowman),^  which  coagulates  on  ex|>osure 
to  heat,  or  may  even  do  so  in  the  eye,  and  then  it  becomes  adiierent 
to  the  walls  of  the  detached  retina  in  the  form  of  oi»iique  flakes 
(Liebreich),  It  may  also  contain  blood,  iibrin,  nuclei,  pigment,  and 
fat  molecules,  or  cholesterine. 

The  detachment  most  frequently  occupies  the  lower  portion  of  the 
fundus,  and  its  extent  varies  considerably.  It  may  for  some  time 
remain  confined  to  the  peripher^^  of  the  fundus,  and  then  gradually 
extend  further  and  furtlier,  until  it  reaches  the  optic  nerve,  and  thus 
involves  the  whole  of  the  lower  half  of  the  retina.  It  often,  also, 
mounts  up  somewhat  on  one,  or  both  sides  of  the  disk.  When  the 
detachment  occui^s  in  the  upf^er  fiortion  of  the  retina,  it  soon  extends 
from  thence  downwards,  which  is  duo  to  the  gravitation  of  the 
fluid,  and  in  such  a  case  the  greater  i>ortion  of  the  retina  may  be- 
come detached  all  round  the  optic  disk,  forming  a  funnel-ehaj^)ed 
detachment,  whose  afjc*x  is  at  tlie  optic  nerve.  But  we  may  some- 
times also  observe  that,  as  the  fluid  gravitates  downwards,  the 
ujiper  portions  of  tlie  retina  fall  a^ain  into  apposition  with  the 
choroid,  regaining  i>erhap8  a  considerable  or  even  normal  degree 
of  transjrtirency ;   this  being,  moreover,  accompanied   by  a  great 
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improvement  of  vision.  This,  I  may  state  in  passing,  is  a  most 
important  point  with  regard  to  the  indications  of  treatment. 

sometimes,  if  the  retina  has  been  tensely  stretched  by  the  flutd 
beneath  it,  a  rent  may  occur  in  it,  and  we  can  then  observe  with 
the  ophthalmoscope  that  there  exists  a  gap,  within  which  the  ves- 
sels and  intra-vascular  spaces  of  the  choroid  are  distinctly  appa- 
rent ;^  the  edges  of  the  torn  retina  being  curled  or  rolled  up  into 
little  folds. 

The  first  symptom  which  the  patient  generally  notices,  is  that  of 
a  faint  gray  cloud  floating  before  him,  or  of  a  dark  spot,  surrounded 
by  a  lighter  halo.  This  cloud  has  a  wavy,  indistinct  outline,  and  its 
position  in  the  field  of  vision  corresponds  accurately  with  the  situ- 
ation of  the  detached  portion  of  retina.  Thus,  if  the  detachment 
be  situated  at  the  lower  part  of  the  retina,  the  patient  notices  a 
little  cloud  or  curtain  hanging  down  into  the  upper  part  of  the 
visual  field,  like  the  edge  of  a  veil,  or  peak  of  a  cap.  He  also 
notices  that  linear  objects,  instead  of  preserving  a  straight  outline, 
appear  to  be  wavy  and  broken.  This  metAmorphopsia  is  probably 
due  to  a  change  in  the  normal  position  of  the  nerve  elements  of 
the  retina  in  the  close  vicinity  of  the  detachment,  this  displacement 
being,  perhaps,  caused  by  a  slight  draining  upon  that  portion  of 
the  retina  which  is  no  longer  in  situ^  Knapp*  points  out  that  the 
metamorphopsia  due  to  detachment  of  the  retina,  is  distinguished 
by  the  fact,  that  the  objects  are  fringed  with  a  colored  ring,  and 
undergo  slight  undulating  movements.  Sometimes,  this  metamor- 
phopsia is  the  principal  symptom  which  leads  us  to  detect  a  small 
circumscribed  detachment  of  the  retina.  The  patients  also  often  com- 
plain of  bright  flashes  of  light,  bright  circles  or  stars,  etc.,  these 
photopsies  being  due  to  the  irritation  and  stretching  of  the  retina, 
produced  by  the  change  in  its  position.  The  black  spots  and  flakes 
which  float  about  in  the  field  of  vision,  assuming  various  peculiar 
forms,  are  caused  by  opacities  in  the  vitreous  humor,  which  are 
very  frequently  met  with  in  detachment  of  the  retina,  and  may  even 
be  the  cause  of  it. 

On  examining  the  field  of  vision,  we  find  a  more  or  less  marked 
impairment  an(\  contraction  of  certain  portions  of  it,  which  corre- 
spond to  the  situation  of  the  detachment.  Thus,  if  the  latter  has 
occurred  below,  the  upper  portion  of  the  field  will  be  impaired,  and 
vice  versa.  If  the  detachment  is  very  irregular  in  its  outline,  the 
field  j)resents  corresponding  irregularities,  the  outline  of  the  defec- 
tive portion  rising  and  falling  according  to  the  rise  and  fall  of  the 
detachment.  We  find  that  the  field  of  vision  is  contracted,  not 
only  quantitatively  but  also  qualitatively;  although  there  is  no 
doubt  that  the  retina,  even  when  actually  raised  by  fluid  from  the 
choroid,  may  retain  a  certain  degree  of  perceptive  power,  the  pa- 
tient being  able  to  tell  the  movements  of  tne  hand  or  even  to  count 
fingers. 

•  Vide  Liebroich's  Atlas,  Plate  vU.  Pig.  1. 
«  **  Kl.  Monatsbl.,''  1864,  p.  807. 
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The  indUtinetn^m  or  eontrftction  of  a  certain  poftioD  of  tH^ 
Tiliual  field  U  aliO  seen  oecadionallj  to  preceile  the  detadrnK^r 

the  retina,  and  U,  therefore,  of  great  pro^not$tic  Importanoe.    Tj 

in  caflea  of  extensive  sclereetasta  fioBterior,  we  may  soraef imes  de- 
tect a  tparked  contraction  of  the  tield  in  a  certain  direction  (say 
upwards,  or  upwards  and  inwards)^  but  the  most  carefol  mod  accu- 
rate o|  I  '  f^copic  examination  will  fail  to  discover  aojr  detadi- 
ment,  ine  time  afterwardj^  thi^  n^^y  occor^and  at  a  pniol 
of  the  retina  corresponding  to  that  portion  of  the  field  which  waa 
defective. 

The  emi^es  of  detachment  are  numeroQs,  and  sometimes 
It  may  be  produced  by  blows  often  the  eye,  or  by  |ieiietfatii 
wonnds  of  the  |»oftterior  yiortion  of  the  eyeball,  in  which  case  tbi 
ill  often  a  cicatricial  contraction  of  the  retina;  also  by  eftasions oi 
blood  or  serum  between  the  retina  and  choroid.  In  such  a  ease, 
the  hemorrhage  generally  occurs  from  the  choroid,  on  account  of 
the  greater  vascularity  of  this  membrane.  When  speaking  of 
hemorrhage  into  the  vitreous  humor  (p.  348),  it  was  mentioned 
tbat  when  the  bleeding  ocean*  in  the  central  portion  of  the  fundus, 
it  is  [jrone  to  lead  to  detachment  of  the  retina,  wherea:?  in  the  e*^ua- 
torial  region  it  is  more  apt  to  break  through  into  the  vitreous  hu- 
rnon  But  hemorrhage  from  the  retina  itself,  by  making  its  way 
outwartls  between  the  choroid  and  retina,  may  lead  to  a  detach- 
ment of  the  latter. 

The  serous  eflusion  between  the  retina  and  choroid  which  p 
ducen  the  detachment,  may  be  the  product  of  inflammatory  lesio 
<»f  tliese  tunics^  or  may  be  due  to  a  sudden  compression  of  ihi 
TeBsels  of  the  eye  and  an  impediment  of  the  venous  efflux,  as  fi 
instance  in  cases  of  exophthalmos  due  to  intraorbital  tumors,  etc. 

Accordiug  to  IwanottV  <i?<lenia  of  the  retina  may  easily  produ 
detachment  of  the  latter;  the  serosity  of  the  lacunae  perhaps  first 
sefiarating  the  retina  into  two  lamella?,  and  then  detaching  it. 

The  most  fre^juent  causse  is  undoubtedly  an  elongation  of  the 
optic  axis,  as  in  cases  of  sclcrect^isia  jfrosterior,  for  the  elongation 
<if  the  sclerotic  is  accomymnied  by  a  corresponding  stretching  of 
the  choroid  and  retina.  The  foriner,  oti  account  of  its  firm  unii»n 
with  the  sclerotic,  and  its  greater  elasticity,  follows  this  gradual 
dit*ten.sion,  hut  the  retina  is  less  elastic,  and  will  therefore  have  a 
greater  difliculty  in  following  the  tmction  of  the  sclerotic  an 
choroid ;  its  connection  with  the  latter  will  be  rendered  lax,  an 
any  slight  el!usion  or  exudation  from  the  choroid  will  suflice  to  prcw 
duce  an  extensive  detaclmient.  Such  eftusions  are  the  more  likely 
tu  occur  in  these  advanced  cases  of  sclerectasia  iKisterior,  as  there 
is  generally  some  choroiditis  present,  or  a  disturbance  of  the  intra-^ 
ocular  circulation. 

A  cysticercus  making  its  way  through  into  the  vitreous  humof^ 
may  give  rise  to  a  considerable  detachment  of  the  retina,  which 
will  be  tense,  and  not  undulating  or  falling  into  folds.     It  may 
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also  be  produced  by  a  tumor  springing  from  the  choroid,  and  here 
the  early  diagnosis  of  the  cause  of  the  detachment  is  of  much  con- 
sequence. This  may  be  difficult  when  the  tumor  is  small,  as  the 
detachment  may  then  be  loose  and  undulating,  whereas  when  it  in- 
creases in  size,  and  protrudes  more  into  the  vitreous  humor,  the 
retina  may  be  stretched  tensely  over  it,  and  not  fall  into  wrinkles 
or  folds;  or  distinct  nodules,  perhaps  of  a  dark  pigmented  appear- 
ance, are  seen  stretching  out  the  detached  retina  here  and  there. 
The  diagnosis  of  a  tumor  is  still  more  stregthened,  if,  with  the  in- 
crease in  the  size  of  these  nodules,  the  eye  tension  progressively 
augments  (Graefe).^  Indeed  the  tension  of  the  eyeball  is  of  great 
importance  in  the  differential  diagnosis  between  a  simple  detach- 
ment of  the  retina,  and  one  produced  by  a  subretinal  tumor.  In 
the  former  case,  the  eye-tension  is  almost  always  decidedly  dimin- 
ished, whereas  the  reverse  obtains  in  cases  of  intra-ocular  tumor, 
the  tension  being  either  normal,  or,  as  the  growth  advances, 
markedly  augmented.  Bowman*  has,  however,  in  a  few  rare  in- 
stances, met  with  a  tendency  to  increased  tension  in  cases  of  simple 
detachment  of  the  retina. 

Tlie  retina  may  be  also  detached  by  traction  from  its  front, 
through  the  contraction  and  shrivelling  up  of  opacities  in  the  vitre- 
ous humor,  which  are  by  one  extremity  attached  to  the  retina.  In 
crintractino^,  they  draw  the  latter  from  the  choroid,  its  connection 
with  which  is  often  already  but  very  slight,  as  for  instance  in  cases 
of  sclerectasia  posterior. 

The  prof/nosis  of  detachment  of  the  retina  is  unfavorable.  In 
some  very  rare  instances,  tlie  disease  may  remain  stationary  at  an 
early  stage,  and  whilst  the  detachment  is  still  but  inconsiderable. 
Or  the  detachment  may  even  disapp)ear,  the  subretinal  fluid  having 
become  absorbed,  or  |>enetrated  into  the  vitreous  humor  after  a 
spontaneous  rupture  of  the  retina.  In  such  cases,  the  retina  is  re- 
applied to  the  ciioroid,  and  may  regain  its  functions,  even  after  the 
detachment  has  lasted  for  some  time,  for  the  rods  and  bulbs  retsvin 
their  anatomical  characters  for  a  long  time.  Such  cases  are,  how- 
ever, very  rare.  One  is  described  by  Van  Graefe,  in  which  the 
detachment  occurred  in  consequence  of  an  orbital  abscess,  and 
wiiere,  after  the  escape  of  the  discharge,  the  retina  became  re- 
attached to  th(i  choroid,  and  the  sight  restored.*  A  similar  case  is 
recorded  by  Dr.  Berlin.* 

Mr.  Bowman  has  also  mentioned  a  case  to  me,  in  which  he  has 
observed  the  total  spontaneous  disappearance  of  a  considerable  de- 
tachment. Other  cases  have  been  narrated  by  Liebreich,  Gale- 
zowski,  Steftan,  etc. 

But  in  the  great  majority  of  cases  the  natural  course  of  the 
disease  is  slowly,  but  surely,  progressive,  leading  finally  to  total 
blindness,  sometimes  in  consequence  of  irido-choroiditis  and  atro- 
phy of  the  globe.     Although  the  detachment  generally  remains 

>  '*  Arch.  f.  Ophth.,"  xii.  3,  238.  «  "  Ophthal.  Hosp.  Reports/'  iv.  134. 

» **  Klin.  Monatsblatter,''  1863,  p.  49.  •  Ibid.,  1866,  p.  77. 
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cotifitied  to  one  eye,  it  may  extend  to  the  other,  find  this  ib  to  be 
esyieeiHlly  feared  if  the  same  cause  exists  in  the  latter,  e,  j.,  extei^ 
give  sclerectasia  ]>osterior. 

Until  the  last  few  yeai-s,  the  treatment  has  heen  entirely  directed 
towards  endeavoring  to  procure  the  absorption  of  the  suhretinal 
fluid,  or  to  prevent  and  retard  the  progress  of  the  detachaienL 
The  chief  remedies  that  were  employ ea  for  this  purfK)8e,  were 
derivatives,  mercury,  the  application  of  the  artificial  leech,  etc. 
The  patients  being  at  the  same  time  strictly  ordered  to  al^^taiaJ 
from  all  employment  that  neceasitates  any  [)rolonged  eftbrt  of  the! 
accommodation,  or  that  might  produce  congestion  of  the  eye  or 
head.  The  results,  however,  of  this  mode  of  t refitment  were  not 
favorable,  and  only  in  very  rare  instances  did  the  detachment  dis- 
appear. I  must  confess  that  I  have  never  succeeded  in  achievingi 
this  result  by  medieitial  means,  although  I  have  been  sometimeaT 
able  to  retard  the  progress  of  the  disease  by  suitable  treatment, 
together  with  complete  rest  of  the  eyes,  and  the  occasional  and 
guarded  application  of  the  artificial  leech.  The  hitter  should,  how- 
ever, be  employed  with  extreme  care,  as  its  application  is  always 
followed  by  a  certain  degree  of  intraocular  hypertemia,  wliich 
might  easily  tend  to  increase  the  detachment.  For  this  rt!as<»n,  I 
often  prefer  dry  cupping  at  the  temple  or  the  back  of  tlie  neck, 
more  especially  in  those  cases  in  which  the  hyf»eiieniia  might  pn»ve 
particularly  dangerous,  tf.^.,  sclerectasia  posterior  accompanied  by 
marked  symptoms  of  congestion  and  vascular  excitement. 

The  fact  tliat  the  absorjition  or  gravitation  of  the  suhretinal 
fluid,  or  its  e8ca{)e  into  the  vitreous  after  spontaneous  rupture  of 
the  retina,  is  followed  by  a  marked  return  of  sensibility  in  the  ro-j 
attached  retina,  Ims  led  some  of  the  most  distinguished  ophthalmo- 
logists, esjiecially  Bowman  and  Graefe,  to  endeavor  to  gain  a  similar 
favorable  result  by  oix^rative  treatment,  by  dividing  the  retina  and 
permitting  the  fluid  ro  escape  into  the  vitreous  humor. 

Von  Graefe/  in  order  to  gain  this  end,  divided  the  retina  with  a 
peculiar  cutting-needle,  Ijaving  two  sharp  edges.  The  eye  being 
steadied  with  a  pair  of  forceps,  the  needle  is  entered  in  the  sclerotic, 
about  4 — 5  lines  from  the  edge  of  the  cornea,  and  in  the  meridian 
corresponding  to  the  most  [(rominent  part  of  the  detachment,  and, 
if  the  situation  of  the  latter  permits  it,  the  puiictui*e  sliould  be 
made  in  the  outer  hemis[ihere.  The  needle  should  be  passed  j^er- 
j»endicularly  behind  tVie  lens  into  the  vitreous  chamber  tor  about 
<>  lines,  and  then^  the  apex  being  turned  by  a  simple  lever  move- 
ment towards  the  fundus,  the  one  edge  is  to  be  pressed  against  the 
retina.  This  movement  is  to  he  continued  wiiilst  the  needle  is 
simultaneously  withdrawn.  By  the  lalter  retracting  incision,  the 
continuity  of  the  prominent  retina  is  to  be  divided.  Cai^  must  be 
taken  not  to  bring  the  point  of  the  needle  in  contact  with  the 
choroid. 

Mr,  Bowman  states  that  his  object  in  operating  in  detachment 

»  "Archlv.  t  Ofyhthalm./'  ix.  2,  85  ;  vide  iil"*o  Mr.  Rodgers's  able  IraaBlailon  < 
this  Article  In  ^^OphUial.  Hosp.  Kq>,,"  vol.  iv.  p,  218. 
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of  the  retina  "  has  never  been  to  give  external  vent  to  fluid,  though 
this  has  ahnost  always  been  one  immediate  effect  of  my  punctures, 
but  rather  to  open  a  permanent  communication  inwards  from  the 
subretinal  space,  under  the  idea  of  allowing  the  eflFused  fluid  to 
escape  into  the  vitreous  chamber,  rather  than  to  spread  further  be- 
tween the  retina  and  choroid,  thereby  further  severing  their  organic 
connection.  So  slight  is  this  connection  that  fluid  eftused  at  one 
part  easily  gravitates  to  another  more  dependent  part."*  At  first 
Mr.  Bowman  only  used  one  needle,  simply  puncturing  the  retina 
through  the  sclerotic,  but  he  now  employs  two,  dilacerating  the 
retina  in  a  manner  similar  to  that  in  his  double  needle  operation 
for  opaque  capsule.  This  operation  is  performed  in  the  following 
manner:  The  lids  are  to  be  kept  apart  with  the  spring  speculum, 
and  the  eye,  if  necessary,  fixed  with  a  pair  of  forceps.  The  needles, 
which  should  have  a  fine  lancet  point,  are  then  to  be  introduced 
separately  through  the  sclerotic  at  a  short  distance  from  each  other, 
and  at  a  point  corresponding  to  the  most  prominent  part  of  the 
detachment;  the  points  are  then  directed  towards  each  other,  so 
that  they  may  pierce  the  retina  at  the  same  spot ;  by  then  sepa- 
rating their  points,  the  retina  is  torn  between  them  (as  in  Fig.  139). 
Generally  a  little  oozing  of  the  subretinal  fluid 
takes  place  under  the  conjunctiva,  indeed  it  may  Fig.  139. 

even  give  rise  to  a  small  elevation.  The  vitre- 
ous often  becomes  somewhat  turbid  after  the  ope- 
ration, but  soon  clears  again,  and  then  the  small 
tear  in  the  retina  may  sometimes  be  detected. 
The  points  of  puncture  of  the  sclerotic  must  vary 
of  course  with  the  ix)sition  and  extent  of  the 
detachment,  but  they  will  generally  lie  from  J 
to  i  an  inch  from  the  margin  of  the  cornea,  and 
between  the  tendons  of  the  recti  muscles.  As  the  oj)eration  gives 
but  little  pain,  chloroform  need  not,  as  a  rule,  be  administered. 
The  operation  is  generally  followed  by  some,  often  by  very  consid- 
erable, improvement  of  the  sight  and  the  state  of  the  field  of  vision. 
It  is  true  that  this  improvement  is  mostly  but  temporary,  and  that 
the  operation  may  have  to  be  repeated  several  times,  each  repetition 
being  again  followed  by  a  diminution  of  the  detachment  and  ame- 
lioration of  the  sight;  such  repetitions  should  not,  however,  follow 
too  closely  upon  each  other,  otherwise  serious  irritation  of  the  eye 
may  be  set  up.  I  have  seen  instances  in  which  the  improvement 
after  one  operation  has  lasted  for  many  months,  and  Bowman  and 
Graefe  have  observed  cases  in  which  it  has  been  maintained  for 
about  two  years.  Arlt*  mentions  one  in  which  the  cure  still  con- 
tinued 14  months  after  the  operation. 

The  operation  is  free  from  danger,  and  is  generally  followed  by 
but  slight  symptoms  of  irritation. 

If  we  consider  the  striking  results  often  obtained  by  it,  and  com- 

•  Vide  Mr.  Bowman's  very  interesting  Article,  *'0n  Needle  Operations  in  cases 
of  Detached  Retina/'  **Ophth.  Hosp.  Reports,''  iv.  183. 
«  **Berichtder  Wiener  Augenklinik,"  1867,  85. 
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jiare  tlie.se  with  the  want  of  success  accompanying  the  forraer  plan 
of  treatment,  it  must  be  coneeJeii,  I  think,  that  its  adoption  ib  to 
\m  reeorameu Jed.  Frorrt  my  own  favorable  experience  of  its  rejsulta 
I  have  no  hesitation  in  speaking  in  it«  favor.  We  should,  how- 
ever, be  careful  distinctly  to  warn  our  patients  that  the  effect  raay 
only  be  slight  and  temporary.  The  operation  should,  if  possible^ 
Ije  done  at  an  early  statre,  so  as  to  limit  the  extent  of  the  detach- 
ment, and  prevent  the  risk  of  the  retina  undergoing  orsranic  changes, 
leading  to  the  permanent  irajiairment  uf  its  perceptive  functions* 
For  a  more  complete  exposition  of  these  points  I  mast  refer  to  the 
above-mentioned  articles  of  Bowman  and  Von  Graefe. 

I  should  mention  that  De  AVeeker  employs  a  small  trocar  for 
purjcturing  the  retina,  which  he  enters  fix>m  the  op|M>3itc  side  of 
the  eye,  and,  after  wiihdniwing  the  subretinal  fluid,  tears  the  retina 
in  removing  the  instrumeuL 


9.— EPILEPSY  OF  THE  RETINA, 

Dr.  Ilugh lings  Jackson  has  descril^d  a  very  peculiar  condition 
of  the  I'etina  met  with  during  the  epilejitic  fit,  and  has  given  to  it 
the  name  of"  einlepsy  of  the  retina/'  With  regard  to  it  he  says:^ 
— ^'  In  one  case,  however,  a  case  of  *  epileptiform  convulsions,*  I  had 
the  opjjortunity  of  examining  the  fundus  of  the  eye,  if  not  during 
a  genuine  fit,  at  least  during  a  condition  in  which  consciousness 
wa.s  lor^t,  and  in  whicli  the  pupils,  ordinarily  small,  were  dilated  as 
if  under  the  influence  of  atropine.  The  ofitic  disks  were  extremely 
pale.  Once  the  vessels  disappeared  tor  an  ai>preciable  time.  After 
a  while,  however,  they  reappeared  aud  were  found  to  vary  with  the 
respiration,  When  the  patient  u*spired  the  vessels  disapp»eared, 
returning  again  on  expiration,  like  lines  of  red  ink  on  white  paj^er/* 
It  apiteara  to  be  a  temporary  complete  anromic  condition  of  the 
retina,  dejiendent  in  al!  probability  upon  a  contraction  of  the  retinal 
vessels,  just  as  the  unconsciousness  occurring  during  the  epileptic 
fit  is,  according  to  Brown-Set^uaiHl,  due  to  a  contmction  of  the 
vessels  of  the  brain,  and  consequent  aniemla  of  the  latter. 


10.— ISCnJEMIA  RETINA. 

In  this  affection,  the  retina  is  also  extremely  amemic,  the  arteries 
ring  greatly  attenuated  aud  almost  bloodk^s  ;  the  veins  hypenemic, 
but  irregularly  filled;  the  optic  disk  either  normal  or  but  slightly 
pale,  with  its  edges  perhaps  faintly  intlistinct ;  the  tension  normal 
and  the  dioptric  media  clear*  The  blindness  comes  on  very  sud- 
denly, atfects  both  eyes,  and  is  complete*  Such  at  least  were  the 
principal  symptoms  m  cases  of  this  very  rare  atFection  recorded  by 

»  "Roy.  UpUUi*  liosp.  Report*,"  it,  p,  14. 
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Alfred  Qraefe,^  Rothmund,^  and  Heddaus.*  In  Graefe's  case  the 
patient,  a  little  girl  5J  years  of  age,  suddenly  over  night  became 
totally  blind  in  both  eyes,  so  that  not  the  faintest  perception  of 
light  remained.  On  examination,  the  eyes  presented  the  following 
apf)earances :  The  tension  of  the  eyes  normal,  conjunctivae  very 
pale,  the  eyeballs  of  marble  whiteness,  pupils  much  dilated,  without 
any  reaction  on  the  stimulus  of  light,  but  a  faint  uniform  contrac- 
tion on  the  application  of  laudanum,  only  slight  increase  in  dila- 
tation on  the  application  of  atropine.  With  the  oplithalmoscope, 
the  dioptric  media  were  found  transparent,  the  retinal  arteries 
extremely  attenuated,  the  veins  tortuous  and  dilated,  but  irregu- 
larly so.  The  retina  and  optic  nerve  were  normal,  the  outline  of 
the  latter  being,  however,  very  slightly  indistinct. 

The  color  of  the  skin,  but  esjxjcially  of  the  mucous  membranes, 
was  extremely  pale.  The  child  was  otherwise  perfectly  well ;  the 
only  peculiar  symptoms  being  the  extreme  rapidity  of  the  pulse, 
which  was  very  small,  and  numbered  160  beats  in  the  minute. 
Graefe  considered  that  the  probable  cause  of  the  blindness  was  an 
insufficient  supply  of  blood  to  the  retina,  the  faint  and  rapid  con- 
tractions of  the  heart  not  being  sufficient  to  overcome  the  normal, 
but  pro[)ortionately  too  considerable,  intra-ocular  tension ;  he  there- 
fore gave  the  name  of  '' ischfemia  retinse"  to  this  aftection.  The 
correctness  of  this  view  of  the  cause  is  strengthened  by  the  fact, 
that  after  all  other  remedies,  such  as  mercury,  suppurating  blisters 
behind  the  ears,  artificial  leeches  to  the  temple,  etc.,  had  failed,  an 
iridectomy,  made  upon  the  right  eye  ten  days  after  the  complete 
loss  of  sight,  proved  successful.  The  object  in  performing  this 
oi>eration  was  to  diminish  the  intra-ocular  tension,  and  thus  to 
obtain  mechanically  a  greater  filling  of  the  vessels  ex  vacuo.  Pa- 
racentesis was  performed  on  the  left  eye.  The  effect  was  most 
marked  and  interesting;  twenty  hours  after  the  operation  the 
•child  could,  with  the  right  eye,  see  the  movements  of  a  hand,  and 
in  two  days  count  fingers  up  to  2  feet,  the  pupil  acting  more  freely. 
The  paracentesis  having  proved  ineffectual  in  the  left  eye,  which 
was  still  absolutely  blind,  iridectomy  was  also  performed  on  this 
eye  on  the  second  day.  This  was  likewise  successful.  The  oph- 
thalmoscopic symptoms  were  equally  favorable,  for  on  the  third 
day  after  the  second  oj>eration  the  retinal  arteries  were  found  to  be 
normal,  as  also  the  veins,  excepting  a  slight  irregularity  in  their 
fulness.  In  three  months,  the  sight  was  j)erfectly  normal  in  each 
eye.  Rothmund  mentions  tw^o  similar  cases  of  ischsemia  of  the 
retina,  in  which  paracentesis  proved  effectual,  having,  however,  to 
be  repeated  in  the  second  case. 

«  '^  A.  f.  (Xr  viii.  1,  143.  «  **K1.  Monatsbl./*  1860,  p.  106. 

»  lb.,  1805,  p.  28o. 
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n^EMBOLiSM  OF  THE  CENTRAL  ARTERY  OF  TI 
RETINA  (Plate  IV.,  Fig.  8). 

Tl)e  first  case  of  embolism  of  the  central  artery  of  the  retit 
leuilin^  to  sudden  and  coraj»lete  blindness,  was  diagnosed  by  Vc 

Tlie  patient  generally  complains  that  the  loss  of  sig^ht  upon  the 
aflected  eye  has  taken  place  very  suddenly,  and  ia  so  great  that  he 
can  hardly  distinguish  between  light  and  dark.     On  ophthalmo- 
scopic examination,  we  notice  very  marked  and  characteristic  ap- 
pearances.    The  optic  disk  is  very  blanched  but  tmnsparent,  the 
vesaeU  u^jon  it  being  gi-eatl}'  attenuated-     The  retinal  arteries  are 
extremely  thin,  resembling  small  narrow  threads^  and  are  pierhapa^ 
to  a  greater  or  less  extend,  bloodless  and  changed  here  and  there* 
for  the  whole  or  a  certain  part  of  their  cour^,  into  white  bandfl 
Sometimes  small  red  plugs  or  eoagula  may  be  noticed  in  the  vessel 
The  retinal  veins  are  also  thinner,  irregularly  filled,  and  showin| 
in  some  of  the  branches  a  coniplete  emptiness  for  a  part  of  theil 
course,  alternating  with  a  column  of  blood  or  plugs  of  eoagula. 
In  Von  Graefe's  case,  a  very  peculiar  condition  was'observed  in 
vein,  viz.,  a  very  irregular  movement  of  the  column  of  bk 
which   moved  with  a  sudden  start  towards  the  optic  nerve, 
then  again  became  stationary  ;  the  alternatingly  full  and  empty 
fMortions  of  the  vessels  remaining  as  before,  excepting  that  thei 
situation  was  changed.    The  next  change  is  observed  in  the  regioij 
of  the  yellow  sjK>t,  which  some  days  after  the  outset  of  the  aflec 
tion  becomes  ojiaque  and  covered  by  a  faint  bluish-grray  or  bluish, 
gi'een  film,  hiding  the  subjacent  choroid,  and  gradually'  shading  ol 
at  the  jferipbery  into  the  normal  retina.     This  opacity  is  due  to 

serous  intiUration  of  the  retina  at  this  point,  and  varies  considef 

al>ly  in  extent,  reaching,  or  even  exceeding  somewhat,  the  size  of. 
the  optic  disk.     It  is  generally   ovoid  in  shape,  with  lU  longes^ 
diameter  horizontal.     It  often  shows  a  somewhat  mottled  apjiea 
ance,  heing  studded  with  smalU  gray  granules.     In  the  centre 
the  film,  at  the  foramen  centrale,  is  noticed  a  marked,  bright  cherrj 
red  8|x>t,  which  is  not  an  extravasation  of  blood,  as  ia  otten  erronl 
ously  supposed,  but  ia  due,  as  Liebreich  has  pointed  out,  to  the  fac 
that  at  this  point  the  retina  is  transparent,  permitting  the  choroid 
to  shine  through,  which  assumes  a  redder  tinge,  on  account  of  th^ 
contrast  with  the  surrounding  grayish-blue  opacity.     The  vesseV 
rutming  towards  the  yellow  sjx^t  are  often  hyf>ei'aemic,  so  that  theS 
finer  branch luts  can  l>e  distinctly  traced,  and  they  often  also  shoi 
welUmarked  hlood  coagnla. 

The  following  case,  which  came  under  my  care  at  King's  CoUeg^^ 
Hospital,  ilhistrates  well  the  appearances  presented  by  embolism  <^M 
the  central  artery  of  the  retina : —  ^^ 

W.  P.,  iet  42,  married^  has  always  been  in  good  health.    About 


i'*Arcb.  t  OpUtb.,'*  v,  1,  180. 
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the  beginning  of  April,  1867,  he  had  a  severe  cold,  which  kept 
him  in  bed.  On  the  second  morning  he  noticed  that  the  right  eye 
was  somewhat  inflamed  and  smarted,  and  on  trying  his  sight  he 
found  that  it  was  much  affected.  No  more  reliable  history  could 
be  obtained.  On  May  16th  he  first  came  under  my  care.  The 
right  eye  looks  healthy,  the  pupil  somewhat  dilated  and  sluggish, 
refracting  media  clear.  He  is,  however,  totiilly  blind,  being  hardly 
able  to  distinguish  between  light  and  dark.  The  ophthalmoscope 
shows  that  it  is  a  case  of  embolism  of  the  central  artery  of  the 
retina.  The  optic  disk  is  very  pale,  but  transparent,  the  vessels  on 
its  expanse  much  attenuated  and  anaemic,  so  that  it  is  somewhat 
difficult  to  trace  their  exact  relations  to  each  other.-  The  outline 
of  the  disk,  and  the  retina  in  its  vicinity,  are  somewhat  hazy. 
This  film-like  opacity  increases  in  density  and  extent  towards  the 
region  of  the  yellow  spot,  where  it  assumes  a  grayish-blue  tint. 
The  vessels  running  from  the  disk  towards  the  yellow  spot  are  nu- 
merous and  somewhat  hypercemic,  so  that  their  terminal  branches 
are  very  observable.  In  some,  the  blood  current  is  distinctly  inter- 
mitted, small  red  portions  of  vessel  alternating  with  bloodless  ones. 
I  could  not,  however,  on  the  closest  examination,  detect  any  jerky 
movement  of  the  blood  in  these  vessels ;  and  as  the  red  portions  of 
the  vessel  did  not  apparently  alter  their  i)Osition  during  several 
weeks,  I  attributed  them  to  blood  coagula  in  the  vessel.  In  the 
centre  of  the  yellow  spot  is  noticed  a  red,  cherry-colored  irregular 
patch,  which  evidently  depends  u|:)on  the  contrast  in  color  above 
referred  to.  Another  smaller  red  patch  is  observed  somewhat 
above  and  to  its  outer  side,  resembling  it  in  api)earance,  but  being 
due  to  an  ettusion  of  blood.  The  whole  aspect  of  this  region 
otherwise  resembles  very  closely  the  appearance  presented  in  the 
figure  illustrating  embolism  of  the  central  artery  of  the  retina 
(rlate  IV.,  Fig.  8).  The  api)earance  of  the  retinal  vessels  is  also 
very  characteristic  of  this  affection.  Thus,  from  the  lower  side  of 
the  disk  a  small  artery  emerges,  which  is  perfectly  white  in  the 
disk  and  for  some  portion  of  its  course  over  the  retina  (about  twice 
the  diameter  of  the  disk),  where  it  becomes  again  filled  with  blood. 
It  looks  indeed,  like  a  small  white  band.  The  accompanying  vein 
is  filled  for  a  short  distance  from  the  disk,  but  at  its  first  division 
there  is  a  well-marked  plug,  and  on  the  peripheral  side  of  this,  it  is 
bloodless  for  a  considerable  portion  of  its  course.  Some  of  the 
other  vessels  in  the  vicinity  of  the  disk  show  marked  irregularities 
in  their  fulness,  being,  at  cert4iin  points,  hardly  apparent  or  resem- 
blino;  small  white  threads,  and  at  others  well  tilled.  These  irregu- 
larities extended  even  to  some  of  the  'i)eriplieral  branches.  l*he 
left  eye  was  quite  normal.  The  heart  was  examined  by  Dr.  Duffin, 
and  found  healthy.  Although  the  patient's  health  is  good,  he 
ajjpears  suttbring  from  some  cerebral  affection,  as  he  is  very  forget- 
ful, inconsequent,  and  somewhat  wandering. 

The  case  was  kept  under  constant  observation,  and  examined  with 
the  ophthalmoscope  at  intervals  of  a  few  days.  Although  the  state 
of  some  of  the  bloodvessels  changed  somewhat,  no  marked  altera- 
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..  ».  «  Ibid.,  p.  37. 
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HYPERESTHESIA    OP    THE    RETINA.  399 

branches,  be  partly  or  entirely  bloodless,  in  the  last  case  looking: 
like  a  thin  white  band.  In  the  corresponding  portion  of  the  field 
of  vision,  the  sight  is  entirely  and  suddenly  losty  there  being  not  the 
faintest  glimmering  of  perception  of  light;  but  the  central  vision 
may  be  normal,  as  also  that  in  the  other  portions  of  the  visual  field. 
In  Knapp's  case,  there  were  very  extensive  venous  hemorrhages  in 
the  corresponding  segment  of  the  retina.  It  appears  that,  even  al- 
though the  morbid  changes  in  the  retina  may  disappear,  the  serous 
and  lisemorrhagic  effusions  becoming  absorbed,  the  retinal  veins 
losing  their  dilatation  and  tortuosity,  and  a  collateral  circulation 
being  established,  this  segment  of  the  retina  never  regains  its 
function,  and  a  corresponding  portion  of  the  visual  field  is  entirely 
wanting. 


12.— HYPERESTHESIA  OF  THE  RETINA. 

Before  the  discovery  of  the  ophthalmoscope,  this  affection  was 
generally  mistaken  for  inflammation  of  the  retina,  and  we  still  meet 
with  this  error  in  some  books  treating  of  diseases  of  the  eye.  Such 
a  mistake  is  a  grave  one,  as  it  has  led  to  a  most  injudicious  and  im- 
proper treatment  of  cases  of  hypenesthesia  retinfe,  viz.,  by  antiphlo- 
gistics,  depletion,  salivation,  etc.,  thus  increasing  the  severity  aud 
the  duration  of  the  symptoms. 

Hyperesthesia  of  the  retina  generally  occurs  in  young  persons, 
especially  in  females  of  a  very  excitable,  nervous,  and  hysterical 
tempeniment,  and  in  delicate  feeble  health.  It  is  sometimes  due 
to  an  accident,  shock,  or  a  blow  on  the  eye,  etc.,  to  exposure  to  very 
bright  light,  such  as  a  flash  of  lightning,  or  to  prolonged  use  of  the 
eyes  by  strong  artificial  light.  It  may  also  occur  without  any  ap- 
parent cause,  except  some  derangement  in  the  general  health,  more 
especially  of  the  uterine  functions. 

On  examining  the  eye,  we  find  that  there  is  intense  photophobia, 
together  with  lachrymation,  accompanied  perhaps  by  a  spasmodic 
twitching  of  the  eyelids,  or  even  a  severe  spasm  of  the  orbicularis 
muscle.  There  is  often  great  ciliary  neuralgia,  the  pain  extending 
to  tl\e  face  and  the  corresponding  side  of  the  head.  The  retina 
is  extremely  irritable,  and  the  patient  is  greatly  troubled  by  pho- 
topsies,  such  as  bright,  dazzling  stars,  colored  rings,  etc.,  before  the 
eyes,  these  photopsies  being  either  spontaneous,  or  very  easily  pro- 
ducible by  the  slightest  pressure  upon  the  eyeball.  Moreover  the 
retina  retains  impressions  for  an  abnormally  long  period,  so  that  if 
any  object  is  regarded,  its  image  is  retained  for  a  very  appreciable 
space  of  time.  "The  eye  itself  will  be  found  quite  normal,  the  re- 
fracting media  clear,  the  fundus  perfectly  healthy.  The  sight  is 
but  very  slightly,  if  at  all  impaired,  and  is  always  greatly  improved 
when  the  intensity  of  the  light  is  diminished  by  the  use  of  blue 
glasses,  with  which  the  patient  will  be  able  to  read  the  smallest 
print.  But  whilst  the  central  vision  is  perfect,  the  peripheral  por- 
tion of  the  retina  is  anaesthetic,  so  that  the  field  of  vision,  as  is 
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pointed  out  by  Von  Gmefe,  is  markedly  concentrically  contracted. 
This  fact  might  Qim]y  mislead  a  suf»erficial  observer  to  mbta' 
it  for  a  case  of  conanencing  amaurosis.  The  phosph^neB*  a 
however,  vary  marked  in  the  portion  of  the  retina  wliich  is  anie^ 
thetie,  and  are  very  readily  produced  by  slight  pressure  upon  the 
ej^ehalL 

Tlic  photophobia  is  often  most  severe,  the  patient  being  quite 
unable  to  face  the  light,  or  it  comes  on  directly  he  attempts  to  use 
his  eyes  in  readings  etc*  It  is  always  greatly  relieved  by  the  use 
of  dark  blue  glasset?,  Mooren^  mentious  an  extraordinary  ca^^e  of 
hypenesthesia,  in  which  the  sensibility  of  the  retina  was  eo  greatly 
increased,  that  the  patient  conld  read  lari^e  print  in  the  dark,  in 
which  a  normal  eye  could  not  distinguish  abetter.  It  was  indeed  a 
true  case  of  nyctalopia*  All  these  symptoms  had  become  develojHid 
in  a  very  short  time. 

The  treatment  must  consist  in  improving  the  general  health, 
encouraging  the  patient,  and  diminishing  the  excitability  ot*  the 
retina*  If  the  photophobia  is  severe,  it  may  be  necei^^ry  to  confine 
the  jiatient  in  complete  darkness  for  six  or  eight  days,  and  then 
gradually  to  accustom  him  to  an  ineix^aaing  amount  of  light  (Vou 
Graefe),  In  the  open  air  he  should  wear  blue  glasses.  Internally, 
tonics  should  be  adniinistered,  more  e9j)ecially  preparations  of  zin 
or  steel,  according  to  the  sj>ecial  indications  of  individual  cases 
Zinc  (either  the  valerianate  or  lactate)  should  be  given  in  increasing 
doses,  commencing  with  from  J  to  1  grain  twice  a  day,  and  grad 
ally  increasing  tins  to  4  or  even  5  grains*  Subsequently,  steel  and 
quinine  will  be  found  very  useful  Great  care  must  be  taken  not  to 
weaken  the  patient,  especially  bj*  dei'letion.  Although  the  artifi- 
cial leech  may  be  occasionally  employed  with  benetit,  it  must  be 
used  with  extj*eme  care,  otherwise  it  is  apt  to  increjise  the  severity 
of  the  symptoms,  and  retard  the  cure.  I  prefer  dry  cupping:,  either 
at  the  temjjle  or  the  back  of  the  neck.  If  the  patient's  spirits  are 
much  depressed,  everything  must  be  done  to  cheer  him  up  and  en- 
courage  him  in  believing  in  a  speedy  cure. 


t^n 
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la— TUMORS  OF  THE  RETINA.' 

According  to  Virchow^  only  two  kinds  of  tumor  occur  in  the 
retina,  viz.,  GHornif  and   GliO'Sarcoma,       The  intra-ocular  tumor 

fencmlly  known  as  medullary  crincer,encephaloid  tumor,  or  fungus 
leraatodes,  is  in  reality,  as  Virchow  1ms  shown,  developed  from  the 

*  Th«^  luminous*  rings  which  appear  when  the  eyeball  is  firmly  pressed. 
«  '*Ophihiilmialnt»che  Bcobnchtiing»*n,'*  p.  271. 
'  Fnr  lull   intbniiatiori  on  Uiis  subject  I  would  refer  the  reader  especially  to 

Vircbow's  work  on  Tumors;  to  llirachberg^s  moaograpb  ^*Der  Markschwamta 
dcr  Ilctina;^*  [and  *M*n  Glioma  Helintp,"  Archives  of  (JpUtbaL  and  Otol.  vol.  ii. 
Ka.  2,  p.  21  and  p.  20;  Med.  Record,  1873,  voL  viii.  p.  212];  to  Knapp's  ^^Inlra- 
oculare  Gcscbwulste  ;"  and  lo  various  iinporlnnt  arilckt*  by  Gtiiere,  Iwanoff,  Hirsch- 
bcrg,  ttc,  in  the  later  volumrs  of  Omffe's  Arcbiv. 

*  *»Die  krankbaften  OeschwtiUus''  iL  loU. 
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retina.  As  it  originates  in  the  interstitial  connective  tissue  {neu- 
roglia)  of  the  retina,  and  in  this,  as  well  as  in  its  minute  structure, 
closely  resembles  cerebral  glioma,  he  has  termed  it  Glioma  retincBj  a 
name  which  has  been  already  extensively  adopted  by  British  and 
foreign  pathologists. 

The  symptoms  presented  by  the  disease  are  generally  very  marked 
and  characteristic.     In  the  earlier  stages,  the  external  appearance  of 
the  eye  is  quite  healthy  aud  normal,  there  being,  as  a  rule,  no  pain 
or  symptoms  of  inflammation.     But  the  sight  is  lost.     The  pupil 
is  more  or  less  widely  dilated,  and  shining,  from  the  bottom  of  the 
eye,  is  noticed  a  bright,  glistening,  yellow- 
ish-white reflection,  which  is  often  already  [Fig.  140. 
noticeable  at  some  little   distance.     [Fig. 
140.]     On  account  of  this  yellow  luminous 
reflex,  this  condition  was  formerly  called 
"amaurotic  cat's-eye."     With  the  ophthal- 
moscope, the  details  of  the  growth  can  be 
beautifully  seen.    At  the  outset,  the  disease 
is  limited  to  one  portion  of  the  retina,  which 
becomes  opaque,  thickened,  and  somewhat 
mottled  in  appearance.   The  morbid  growth 
gradually  increases  in  extent  and  promi- 
nence, until  it  protrudes  in  the  form  of  a 
yellowish-white   nodulated  mass   into  the             After  Ammon.] 
vitreous  humor.      According  to  Virchow, 

the  increase  in  the  size  of  the  tumor  is  partly  due  to  the  growth 
of  the  original  mass,  and  f^artly  to  the  formation  of  new  foci  of 
disease  in  its  vicinity;  and  hence,  on  becoming  larger,  the  growth 
assumes  a  lobulated  appearance,  certain  portions  of  the  retina 
being  thicker  than  others.  On  the  expanse  of  the  tumor,  we  can 
generally  observe  with  the  ophthalmoscope  numerous  bloodvessels, 
which  anastomose  verj^  freely  with  each  other,  and  between  these 
vessels  are  often  noticed  small  effusions  of  blood.  Indeed,  theee 
tumors  are  very  vascular,  and  this  fact,  as  Hirschberg^  points  out, 
is  not  only  valuable  in  a  diagnostic  point  of  view,  but  tends  to  ex- 
plain the  rapidly  developed  glaucomatous  symptoms  and  the  tem- 
porary atrophy  of  the  eyeball,  which  are  often  noticed  in  eyes 
affected  with  glioma. 

The  above  are  the  symptoms  generally  presented  by  the  disease 
when  the  surgeon  first  sees  it,  for  as  it  occurs  in  the  vast  majority 
of  cases  in  children,  little  heed  is  paid  to  the  condition  of  the  sight, 
and  the  affection  is  unnoticed  until  the  attention  of  the  parents  is 
arrested  by  the  bright  yellow  reflex  coming  from  the  bottom  of  the 
eye,  and  only  then  is  medical  aid  sought.  Hence  we  but  seldom 
enjoy  the  opportunity  of  seeing  the  earliest  development  of  the 
disease,  and  of  following  its  gradual  progress.  In  the  very  earliest 
stage,  there  are  noticed,  according  to  Von  Graefe,'  numerous  small 
white  patches,  of  varying  size,  which  lie  partly  behind  the  retinal 

'  **A.  f.  O./'  xvi.  2,  50.  .«  Ibid.,  p.  129. 
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vessels,  and  partly  pervade  the  retiua  ae  far  as  its  inner  sarface*  and 
then  ^ivo  rise,  alreudy  at  a  verj  early  stage,  to  a  Uj     '     '    '        '     . 
TlK*y  nmy  be  disriiigiu^ilitjd  iVouj  iijflunj!ijut<>ry  iuti 
retina  by  tbeir  circular,  sharply  dt-titied  outline,  th*5  |  f 

euch  figures  not  being  broken  up  into  punctated  orsti... 
tieH,  as  occurs  in  the  latter  ca8e.  Moreover,  they  are  of  a  <i' 
^hite  tint,  and  not  of  tbe  creamy  yellow  hue  met  with  iii  uiiiuiu- 
niatory  infiltrations.  These  small  patches  goon  coalesce,  and  in- 
crease in  size  and  thickness,  but  spread  at  first  only  along  the 
BuHace,  But  m  the  disease  advances,  the  |ni8terior  surface  of  the 
retina  bulges  forward  (Hirechberg)/  the  little  individu;il  notluK 
which  are  thus  fonned,  coalesce  and  give  rise  at  a  circumscribei 
i^jK>t  to  a  lobulated  cauliflower  growth  of  the  external  surface  of 
the  retina  (glioma  retinae  circumscriptum  tuberosum).  At  thisj 
jicriod,  there  is  already  noticed  a  coiistidcrable  di^scuiination  of 
secondary  foci.     The  retina  \»  generally  already  j»artiully  d  1 

at  a  wery  early  stage,  and  the  tension  of  the  eye  mostly  soi .  ..  a 
increased*  The  detachment  is  often  i>eculiurly  defined,  ]»erha[i9 
forming  an  acute  angle,  at  whose  apex  a  white  patch  may  be  no- 
ticed  (Ciraefe)*-  The  i*eculiar  reflex  aud  the  details  of  the  tumor 
are  rendered  still  more  marked  aiul  conspicuous  on  the  retina  be- 
coming detached.  A\hea  the  disease  is  more  advanced,  and  the 
whole  retina  is  implicated  in  it  and  thickened,  the  detachment  is 
generally  complete  and  funnel-shaped,  tlie  a|»ex  being  6ituate<l  nt 
the  optic  nerve,  and  the  base  at  the  ora  sernita.  Knapi**  descrilieB 
a  very  curious  case  in  which  the  glioma  sprung  from  the  inner  layer 
of  the  retina,  protruded  into  the  vitreous  humor,  and  was  covered 
liot  only  by  the  portion  of  retina  which  it  implicated,  but  by  a 
second  envelojx*  of  detaclied  retina,  including  its  ciliary  portion. 
A»  a  rule,  the  morbid  growth  can  be  very  readily  detaclied  from 
the  choroid,  but  in  some  cases  the  retina  is  firmly  glued  to  the 
latter  (Virchow),*  the  tumor  gradually  tilling  the  eyeball  and 
causing  the  vitreous  humor  to  shrink  and  become  a^isorljed  to 
a  corresponding  degree.  The  retina  in  such  cases  becomes  foUled 
inwards,  bo  that  the  difl'erent  folds  are  sui>er-im posed  upon  each 
other. 

When  the  growth  enlarges  still  more,  the  lens  and  iris  become 
pushed  forward  towards  the  cornea,  the  lens  often  becoming  ojmque 
and  partially  or  even  completely  absorbed.  The  intra-ocular  ten- 
sion, which  has  generally  been  already  for  some  length  of  time 
augmented,  becomes  now  very  markedly  increased,  and  this  may 
be  "accompanied  by  more  or  less  acute  inflammatory  .symptoms  and 
i^evere  pain.  The  state  of  the  eye- tension  is  of  consequence  with 
I'egard  to  the  diff'erential  diagnosis  between  an  intra-ocular  tumor 
and  a  simple  detachment  of  the  retina,  for  in  the  latter  case  it  is  as 
a  rule  always  diminished.  As  glioma  occui-s  in  the  vast  majority 
of  cases  in  young  children,  in  whom  glaucoma  is  hardly  ever  m«t 


•  KiittiVs  *'Ardjiv.,"ii,  I,  158. 


«  Ibid.,  p.  ie9, 
•  loc,  cU,»  p.  103. 
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[Fig.  141. 


with  as  a  primary  affection,  an  increase  in  the  intra-ocular  tension 
(other  causes  for  this  being  absent)  should  at  once  arouse  our  sus- 
picions (Graefcy 

When  the  tumor  has  filled  the  cavity  of  the  eyeball,  the  latter 
generally  soon  gives  way  at  some  point.  The  perforation  takes  place 
at  the  cornea  or  near  its  margin,  or  at  the  anterior  portion  of  the 
sclerotic,  and  but  seldom  at  its  posterior  part.  Perforation  at  the 
latter  situation,  and  the  ex- 
tension of  the  growth  into 
the  orbit  must  be  suspected  if 
the  movements  of  the  eyeball 
are  markedly  curtailed,  and 
the  eye  protruded.  When 
the  tumor  has  once  burst 
through  the  coats  of  the  eye- 
ball, its  growth  is  very  rapid. 
It  sprouts  forth  between  the 
eyelids,  which  are  greatly 
swollen  and  often  much 
everted,  and  acquires,  from 
its  exposure  to  the  atmos- 
phere and  external  irritants, 
a  dusky-red,  fleshy,  and  very 
vascular  appearance,  and 
hence  the  name  "  fungus 
hajmatodes."  [Fig.  141.]  From  it  there  exudes  a  sanious  fluid, 
which  becomes  crusted  on  its  surface,  and  if  any  excoriation  of  the 
latter  occurs,  the  tumor  bleeds  very  freely. 

Sometimes,  however,  the  disease  does  not  run  so  regular  a  course,, 
for  after  the  tumor  has  attained  a  certain  size  within  the  eye, 
symptoms  of  irido-choroiditis  supervene,  the  pupil  becomes  blocked 
up  with  lymph,  the  eye-tension  falls  below  the  normal  standard,, 
and  the  disease  for  a  time  assumes  the  character  of  an  irido-cho- 
roiditis, passing  on  to  temporary  atrophy  of  the  eyeball.  The- 
latter  is  generally  due  to  suppurative  choroiditis,  but  may,  in  rare 
instances,  be  also  caused  by  suppuration  of  the  cornea  (Voni 
Graefe).  Together  with  this  atrophied  condition  of  the  eyeball,, 
there  arc  often  very  intense,  spontaneous  paroxvsms  of  pain,  the 
eve  itself  being  but  slightly,  if  at  all,  sensitive  to  the  touch. 
Whereas  in  the  atrophy  dependent  upon  irido-cyclitis,  the  reverse 
obtains.  But  the  most  intense  and  sudden  pain  occurs  if  intra- 
ocular hemorrhage  takes  place.  At  a  subsecjjuent  period,  the  symp- 
toms of  an  intra-ocular  tumor  a^ain  manifest  tnemselves  in  the 
partially  atrophied  eyeball,  the  tension  increases,  the  tumor  augments 
m  size,  the  cornea  or  sclerotic  gives  way,  and  a  rapidly  increasing 
morbid  growth  sprouts  forth. 

Virchow  considers  that  glioma  commences  in  the  external  layers 
of  the  retina,  more  especially  the  connective  tissue  elements  of  the 


After  Gross.] 
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gmnoUr  lajrcns  ftrid  Knapp  belteres  that  it  besriiM  in  tbe  extercml 
mnoliir  !»;«??.  Schweigger*  thought  it  j^robable  that  it  on^aa^tA 
in  the  int4^nia1  gmuobu'  Ujer,  aittl  Il'ir^iiberg^  baa  aiigwwded  ia 
pniving  the  tmUi  of  this  sopfioeitioQ,  hariog  foood  in  one  caie 
that  the;  diiieaiie  comineDced  in  a  proliferation  of  the  celb  in  tlie 
innc*r  graonlar  layer  of  the  retina.  At  a  more  advanced  9taM  of 
the  diAeaae^  the  retinal  tintiea  often  diaafipear  almost  enrirei|',  ao 
that  it  is  then  quite  imposaihle  to  trace  its  origin.^  The  mem- 
brnna  limitaDs  lutenia  ana  the  iimermoetfiorttoDSDf  the  tmbecQlar 
connectii^e  ti>9ue  tibres  (Stiitzfa^ernX  seem  to  resi«>t  the  loogcstfand 
may,  according  to  Yirchow,  be  often  traced  within  the  tamor,  and 
seen  to  divide  it  into  Re^nients*  Iwanoff^  di&tingni^hes  two  forma 
of  glioma ;  one,  in  whieh  the  dieeaae  commeneed  in  the  internal 
granuliir  layer  and  extendi  outward;  the  other  in  which  it  begiaa 
m  the  iayc^r  of  the  optic  nerve  tibre^  and  exteiid»  inwards. 

The  principal  masf^ed  of  tanior  are  conif*o6ed  of  aggn^tions  of 
nuclei  and  cells,     [^^ig-  H2*]     The  latter  are  round  or  ov^L,  email 
in  eize^  and  oeca^ionaDy  ha\^e  Bmall  prolongations. 
[Fig.  142.         They  are  6'>nietimei§  arranged  in  rows,  and  contain 
one  or  more  nuclei.     The  free  nuclei  are  frmall  and 
round,   and^  according    to    Virchow,    correanond 
exactly  to  the  little  light-refracting  nuclei  ot  the 
granular  layer.     The  inter-cellular  eubstaiK-e  is  so 
X  2M  dbavUfs.]     scanty  that  it  can  he  hardly  diBtinguished,  but  on 
adding   chromic  acid   it  becumes  iiuely  granular. 
In  the  Roft  variety  of  the  tnirior  the  cells  are  larger  than  in  the 
hard^and  in  the  latter  tJje  cellular  tissue  is  fibrillated.    The  tumor 
nmy  subBcquently  undergo  fatty  and  chalky  degeneration.     Some- 
times the  ccllii  augment  in  size  or  assume  a  spindle  sbafie,  and  the 
nuclei  increutie  in  number,  and  then  the  morbid  growth  must  be 
eon»i(lcrcd    to  be  of  a   sarcomatous  nature.     Indeed  Virchow  has 
tthown  timt  the  tumor  sometimes  assumes  a  mixed  character^  one 
jmrt  rcHuuibling  glionta  in  structure,  another  sarcoma,  so  that  it 
may  be  termed  **  glio-sareoma,"  and  he  thinks  this  to  be  far  more 
dangerous  in  character  than  simple  glioma.* 

Virchow  thinks  that  a  8harp  Ime  of  demarcation  cannot  be 
drawn  between  glioma  and  ijjflainraatory  nc^oplasms  of  the  retina, 
as  the  former  may  in  its  course  be  accomjianied  by  inflammatory 
symptoms.  He  considers  **  that  the  name  glioma  is  ap{X)site,  as  the 
neo-[«hi»*tic  formation,  even  if  of  an  inflammatory  nature,  assumed 
a  more  pcnnanent  character  and  tumor-like  form,  it  being,  how- 
ever, of  course,  always  understood  that  its  structure  must  Be  com- 
IKmi*d  of  homologous  elements.  A  suppurative  retinitis  can  never 
give  rise  to  glioma*"* 

•  ^*  A,  r  or  vL  2,  82e.  «  Ib„  xiv,  9,  40. 

•  For  fnrthrr  inffirmatlon  tipoti  the  aniilnmlcal  clmmcterof  UiCBeiiimorm  1  wotild 
a\m  rt'fcr  Ujc  rt^adtr  \o  Mr.  Ilulkc's  valunblc  pupers  on  *' Intm-oculju"  Ciincfr/' 
•»  H,  U.  U.  ii.  H«*p./'  Sit,  iv.,  iind  V. 

♦*VA.  f  O/*  XV,  3, 

•  *♦  KriiiikUan«  G^icbwmite/'  ii,  167,  •  Loc.  clt,  150. 
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Von  Gmefe,  however,  does  not  believe  that  glioma  is  due  to  an 
inflammatory  hyperplasia,  and  thinks  that  observations  which  have 
been  advanced  in  support  of  such  a  view,  have  depended  either 
upon  the  fact  that  the  sequelae  of  intra-ocular  inflammations,  e.  g.j 

fuastic  inflammations  of  the  vitreous  humor,  or  subretinal  deposits, 
lave  been  mistaken  for  gliomas ;  or  that  the  first  period  of  the 
tumor  has  been  completely  overlooked,  and  the  consecutive  in- 
flammatory complications  were  supposed  to  form  the  origin  of  the 
disease.  Moreover,  as  he  points  out,  clinical  observation  shows  a 
marked  difterence  between  the  first  period  of  glioma  and  an  in- 
flammatory hyperplasia. 

The  question  whether  glioma  is  to  be  regarded  as  a  malignant 
disease  is  still  considered  doubtful  by  some  observers.  Von  Graefe* 
however,  speaks  in  the  most  decided  manner  as  to  its  malignancy, 
and  thinks  that  this  increases  with  the  length  of  its  existence  and 
the  increase  of  its  development.  It  has  been  thought  that  glioma 
differs  from  sarcomatous  tumors  of  the  choroid,  etc.,  in  this,  that 
it  does  not  appear  secondarily  to  affect  distant  organs,  being  only 

Srone  to  local  infection  ;'  but  this  has  been  proved  to  be  erroneous, 
[ulke*  mentions  a  case  in  which  the  retinal  glioma  in  each  eye 
extended  above  the  optic  nerves  within  the  skull,  and  in  which 
he  distinctly  observed  the  growth  of  the  glioma  in  the  connective 
tissue  separating  the  bundles  of  nerve  fibres  in  the  nerve  trunk,  in 
front  of  the  optic  commissure.  The  propagation  of  the  disease  from 
the  retina  occurs  in  two  directions— (1)  towards  the  choroid;  (2)  to 
the  optic  nerve,  and  the  implication  of  the  latter  is,  according  to 
Ilirschberg,  far  more  frequent  than  has  been  generally  supposed, 
occurring  almost  without  an  exception  and  in  a  tolerably  short 
space  of  time  after  the  origin  of  the  disease  in  the  retina.  Out  of 
the  eight  cases  which  he  reports,*  the  optic  nerve  was  implicated  in 
six,  and  in  most  to  a  very  considerable  extent.  In  this  tendency 
to  extension  of  the  disease  to  the  optic  nerve  and  thence  to  the 
brain,  is  to  be  sought  the  extreme  danger  of  retinal  glioma,  for  a 
secondary  tumor  of  the  brain  may  be  formed,  or  encephalitis  ensue. 
Hence  the  necessity  of  excising  the  eye  at  the  earliest  opportunity, 
and  dividing  the  optic  nerve  as  far  back  as  possible.  The  first 
retro-ocular  extension  of  the  disease  is  very  diflicult  to  diagnose, 
but  Von  Graefe*  has  found  that  when  degeneration  of  the  optic 
nerve  has  ensued,  the  eyeball  becomes  slightly  more  prominent,  and 
its  lateral  movements  somewhat  curtailed.  There  is  also  more 
resistance  felt,  if  the  eye  is  pressed  back  into  the  orbit,  and  the 
little  furrow  between  the  eyelids  and  wall  of  the  orbit  is  obliterated. 
When  the  orbital  adipose  tissue  is  once  implicated,  the  progress  of 
the  disease  is  very  rapid.     Kuapp*  has  shown  that  the  propagation 

'  '*A.  f.  O./'  xiv.  2,  110. 

« Kuapp  records  a  case  of  glioma  of  the  retina  in  which  there  were  found,  after 
death,  secondary  gliomata  in  the  liver,  lung,  and  the  diploe  of  the  skull.  Op.  cit., 
p.  5. 

»  ''  R.  L.  O.  H.  Rep.,''  v.  172.  *  "  A.  f.  O.,''  xiv.  2,  56. 

*  Ibid.,  xiv.  2,  137.  «  Op.  cit. 
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oC  Ubt  dtsense  to  the  neigh borinsr  tissnes  occurs  in  two  ways :  1^  by 
^Emeoiiitatiou  of  germs ;  2,  by  direct  contact. 

The  causes  of  glioma  are  quite  obscure ;  but  in  some  cases  it 
mi^pears  to  be  due  to  a  traumatic  origiu.  It  occure  in  children 
between  the  ages  of  two  and  eleven,  and,  according  to  Ilii^scLberg, 
BO  authentic  case  ia  recorded  in  which  it  was  observed  after  the 
ilge  of  twelve.  It  may,  according  to  TraveiB,  be  sometimes  con* 
genital,  he  having  extiffiated  such  an  eye  in  a  child  of  eight 
months.  Sometimes  both  eyes  are  affected  with  the  diseascj  ana  in 
such  cases  Graefe  thinkt*  that  we  must  not  consuier  the  aflection  as 
having  been  propagated  from  one  eye  to  the  other  by  way  of  the 
chiasma,  for  in  the  cases  of  Saunders  and  ilayes,  reported  by 
Waixirop,  the  optic  nerve  of  the  secondarily  affected  eye  was  found 
to  be  quite  normal.  Xor  does  the  idcii  of  a  dyacrasia  hold  good,  on 
account  of  the  general  immunity  of  other  organs  from  metastatic 
gliomata.  Von  Graefe  rather  seeks  the  explanation  in  the  jteculiar 
symmetry  which  exists  between  the  two  eyes^  the  influeuce  of  which 
is  so  often  and  very  markedly  illustrated  in  inllammatory  diseases 
of  the  eye.  In  some  instances,  glioma  appeai^s  to  be  hereditary, 
and  occui's  in  several  members  of  the  same  family.  Thus  Lerche 
mentions  four  children  being  affected  with  it  out  of  a  family  of 
seven;  Sichel  saw  it  in  four  children  of  the  same  mother.  The 
children  affected  with  glioma  are  often  of  a  peculiarly  fair  and 
beautiful  complexion,  although  perhaps  somewhat  delicate  in  con- 
stitution. 

The  prognosis  of  the  disease  is  always  extremely  grave,  as  the 
affection  is  very  apt  to  recur,  and  we  have  no  guarantee  that  the 
optic  nerve  is  not  already  implicated,  even  although  the  intni- 
ocular  tumor  may  still  be  very  small.  For  this  reason,  the  im- 
mediate removal  of  the  eye  should  be  very  strongly  urged  as  sot:>n 
as  the  diagnosis  of  glioma  is  estahliahed,for  this  is  the  only  chance 
of  saving  the  patient's  life.  The  opinion  that  the  disease  may 
Ix^come  spontaneously  arrested,  or  may  retrograde,  ia,  according  to 
Von  Graefe,  quite  erroneous.  For  he^  has  found  that  the  affection 
progresses  steadily  and  surely,  indeed  with  greater  steadinesa  tljan 
sarcoma  of  the  choroid,  and  that,  reckoning  from  the  earliest  ap- 
pearance of  the  disease,  when  the  tumor  stilt  only  occupies  a  small 
ixirtion  of  the  eye,  from  one  to  three  years  elapse  before  its  extra- 
ocular development  becomes  manifest.  In  tliose  cases  in  which 
tliis  occurs  at  a  very  early  age,  r.^.,  at  the  termination  of  the  first 
year  of  the  child's  life,  he  considers  it  probable  that  the  glionaa  wi 
eongenital. 

It  has  been  urged  by  some  surgeons,  tliat  the  extirpation  of  the 
eye  is  useless,  as  the  disease  is  sure  quickly  to  i^cur  and  end 
fatally.  But  cases  are  on  record  in  which  several  years  have 
ela])sed  after  the  ojwration,  without  a  return  of  the  disease,'  The 
rule  is,  therefore,  to  remove  the  eye  at  the  earliest  possible  period, 

«  "A;  f.  O.,'*  xiT.  2,  nrj, 

i  Vide  **R.  L.  O.  H.  Rep./'  iv,  87  j  also  V.  Graeffe^s  Article,  loc,  dt 
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SO  that  there  may  be  the  chance  of  the  optic  nerve  being  still 
unaffected. 

The  chief  clanger  is,  that  the  disease  should  extend  to  the  brain,  or 
that  the  tumor,  increasing  more  and  more  in  size,  should  perforate 
the  eyeball,  and  from  the  severe  pain,  the  great  enlargement  of  the 
tumor,  the  occurrence  of  hemorrhage,  etc.,  undermine  the  patient's 
health.  Cerebral  complications  should  be  suspected,  if  the  patient 
becomes  drowsy,  languid,  and  stupid,  lying  about  and  sleeping  a 
great  deal,  if  there  is  great  and  constant  headache,  or  if  symptoms 
of  paralysis  manifest  themselves.  But  even  when  the  tumor  has 
burst  through  the  coats  of  the  eyeball,  and  is  fungating  extensively, 
its  removal  is  advisable,  more  especially  if  there  is  much  pain  and 
hemorrhage.  It  must,  moreover,  be  remembered  that  it  is  the  only 
chance  of  prolonging  life,  and  of  alleviating  the  dreadful  sufferings 
of  the  patient.  In  excising  the  eye,  the  optic  nerve  should  be 
divided  very  far  back,  in  order,  if  possible,  to  remove  all  the 
disease.  Von  Graefe  was  in  the  habit,  in  such  cases,  of  passing  a 
neurotome  (after  he  has  divided  the  conjunctiva)  alon^  the  outer 
wall  of  the  orbit  to  the  bottom  of  the  latter,  then  pulling  the  eye 
as  far  forward  as  possible,  and  dividing  the  optic  nerve  quite  close 
to  the  optic  foramen ;  he  then  proceeded  with  the  excision  in  the 
usual  manner.  If  the  disease  has  extended  to  the  tissue  of  the 
orbit,  it  will  be  advisable  to  apply  the  chloride  of  zinc  paste  after 
the  removal  of  the  eyeball,  so  as  to  destroy,  if  possible,  all  the 
morbid  tissue. 


14.— ATROPHY  OF  THE  RETINA. 

Atrophy  of  the  retina  is  met  with  as  the  final  stage  of  many  of 
the  intra-ocular  inflammations,  of  glaucoma,  and  cerebral  amaurosis. 
It  may  be  partial  and  confined  to  certain  portions  or  elements  of 
the  retina,  or  complete,  the  whole  retina  becoming  greatly  attenu- 
ated and  changed  into  a  thin,  transparent,  fibrillar  connective 
tissue,  which  is  so  delicate  that  the  details  of  the  choroid  can  be 
seen  with  unusual  distinctness,  and  the  faint,  normal  reflex  of  the 
retina  is  entirely  absent.  The  retinal  vessels  become  excessively 
attenuated,  and  at  last  changed  into  thin  streaks  or  lines,  or  disap- 
pear more  or  less  completely.  The  optic  nerve  at  the  same  time 
shows  all  the  symptoms  of  advanced  degeneration  (perhaps  glauco- 
matous excavation)  and  atrophy.  In  the  retinal  atrophy  which 
ensues  upon  inflammation,  the  retina  is  generally  for  a  time  more 
or  less  opaque,  and  studded  perhaps  here  and  there  with  patches  of 
exudation,  but  subsequently  it  becomes  more  and  more  thinned 
and  transparent.  Deposits  of  pigment  and  cholesterine  are  some- 
times noticed  in  the  atrophied  tissue. 
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15— CYSTS  IX  THE  RETINA. 

These  maj  occur  in  varying  namber,  and  differ  in  size  from  a 
small  pea  to  a  hazel  nut.  On  a  section  of  the  globe,  thej  appear  to 
the  naked  eve  as  small  transparent  vesicles,  stadded  over  the  oater 
portion  of  the  retina.  They  are  probably  produced  by  the  develop- 
ment of  colloid  material  in  the  external  granular  layen  and  by  a 
Eroliferation  of  the  radiating  trabecular  fibres  (Iwauoff).'  The 
ktter  form  the  outer  and  lateral  walls  of  the  cyst,  the  inner  wall 
being  formed  bj  the  internal  layers  of  the  retina.  Mr.  Yemou  has 
met  with  cysts  in  the  retina  in  four  instances. 

«  "Kl.  MomiUbl.,"  1864,  p.  417. 


Chapter   IX. 
DISEASES  OF  THE  OPTIC  NERVE. 


1— HYPERJ^iMIA  OF  THE  OPTIC  NERVE. 

Hyper^.mia  of  the  optic  nerve  is  a  part  symptom  of  hyper»mia 
of  the  retina  and  choroid.  This  condition  is  characterized  by  the 
optic  disk  being  much  reddened,  its  minute  vessels  are  fuller  and 
more  conspicuous,  and  its  margin  is  indistinct  and  hazy,  so  that  it 
is  not  sharply  defined  against  the  surrounding  retina ;  this  haziness 
is  least  marked  at  the  temporal  side.  In  some  cases  faint  radiating 
stripes  can  be  seen  passing  slightly  over  into  the  retina.  In  that 
form  which  accompanies  hypersemia  of  the  choroid  the  disk  is  also 
reddened,  but  this  ceases  at  the  sclerotic  ring,  and  the  margin  of 
the  disk  is  everywhere  sharply  and  clearly  defined  (Mauthne^. 


2.— INFLAMMATION    OF    THE    OPTIC   NERVE    (OPTIC 
NEURITIS,  NEURO-RETINITIS)  Plate  VI.,  Figs.  13  and  14. 

Inflammation  of  the  optic  nerve  is  distinguished  by  the  following 
ophthalmoscopic  symptoms.  At  the  outset,  there  exists  a  certain 
degree  of  hypenemia  and  oedema  of  the  optic  nerve  entrance  and 
of  the  retina  in  its  vicinity,  so  that  the  disk  appears  abnormally 
red  and  somewhat  opaque  and  swollen,  its  outline  being  hazy  and 
indistinct.  In  some  cases  the  neuritis  is  partial,  the  serous  infiltra- 
tion and  swelling  being  at  first  chiefly  or  entirely  confined  to  one 
portion  of  the  disk.  But  the  inflammatory  symptoms  soon  become 
more  marked.  The  optic  disk  becomes  enlarged,  swollen,  and 
prominent,  and  its  outline  irregular  and  indistinct  (from  prolifera- 
tion of  the  connective  tissue  elements),  so  that  it  passes  over  into 
the  retina  without  any  sharp  line  of  demarcation.  Moreover,  the 
smooth,  transparent,  delicate  pink  appearance  of  the  disk  is  lost, 
and  it  assumes  an  opaque  reddish-gray  tint;  the  hypertrophy  of 
its  connective  tissue  nerve  causing  it  to  appear  striated  and 
"woolly."  On  account  of  the  great  swelling  and  prominence  of 
the  disk,  it  can  be  seen  at  some  little  distance  in  the  erect  image; 
the  refraction  having  in  fact  become  hypermetropic.  The  inflam- 
mation generally  extends  more  or  less  on  to  tne  retina  in  the 
vicinity  of  the  disk,  rendering  the  former  hazy  and  indistinct. 
The  appearance  of  the  retinal  vessels  is  also  markedly  changed. 
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and  slight  hypertrophy  of  the  connective  tissue,  but  the  nerve 
fibres  were  quite  unattected. 

Von  Graet'e*  was  the  first  to  recognize  the  connection  between 
optic  neuritis  and  aflfections  of  the  brain,  as  well  as  certain  morbid 
conditions  of  the  orbit.  According  to  him,  the  engorged  papilla 
is  chiefly  distinguished  by  great,  but  perhaps  partial,  swelling  and 
prominence  of  the  disk,  numerous  and  considerable  hemorrhages 
on  and  around  the  papilla,  and  great  dilatation,  darkness,  and 
tortuosity  of  the  veins ;  the  arteries  being  on  the  contrary  very 
small,  attenuated,  and  often  almost  bloodless.  The  inflammatory 
infiltration  of  the  retina  is  confined  to  the  close  vicinity  of  the 
nerve  entrance. 

In  the  descendinff  nenntis  the  tissue  of  the  nerve  is  more  diffusely 
clouded,  but  the  swelling  and  redness  of  the  disk  are  much  less, 
and  its  tint  is  of  a  faint  gray.  The  opacity  of  the  retina  is  more 
dittuse  and  extensive,  and  reaches  deeper  into  its  structure.  The 
retinal  arteries  are  considerably  diminished  in  calibre,  but  the  veins 
are  less  dilated  and  tortuous  than  in  the  engorged  papilla.  On 
account  of  the  more  extensive  implication  of  the  retina,  as  well  as 
the  appearance  of  white  patches  on  it,  the  disease  sometimes  as- 
sumes a  certain  similarity  to  nephritic  retinitis,  and  might  even  be 
mistaken  for  it  by  a  superficial,  careless  observer.  The  chief  points 
in  the  differential  diagnosis  of  these  two  diseases  have  been  already 
mentioned  in  the  article  upon  the  "  Retinitis  Albuminurica" 
(page  370).  On  account  of  its  involving  so  considerable  a  portion 
of  the  retina,  this  form  may  be  called  "  neuro-retinitis."  As  IwanoflF 
points  out,*  the  inflammation  of  the  optic  nerve  which  ensues 
secondarily  upon  inflammation  of  the  retina  (e.g.j  nephritic  retinitis) 
or  choroid  might  justly  and  appropriately  be  termed  "  intra-ocular 
neuritis." 

It  must  be  stated,  however,  that  the  distinctive  characters  of 
these  two  forms  of  neuritis  are  not  often  so  strongly  marked,  and 
also  that  the  one  may  pass  over  into  the  other,  and  thus  give  rise 
to  a  mixed  group  of  ophthalmoscopic  appeamnces.  Sometimes  in 
the  descending  neuritis,  the  opacity,  swelling,  and  redness  are 
chiefly  confined  to  the  periphery  of  the  disk,  the  central  portion 
being  relativelv  but  little  involved,  and  this  has  hence  been  called 
"  l>eri-neuritis. 

In  some  cases  of  optic  neuritis  in  children,  Mr.  Hutchinson  has 
met  with  a  jxjculiar  appearance  of  the  retina  in  the  region  of  the 
yellow  8ix)t,  viz.,  a  group  of  his^hly  refractive  globules,  resembling 
at  the  first  glance  a  cluster  of  spider's  eggs ;  these  groups  are  almost 
symmetrical  and  very  definite.* 

When  the  inflammatory  symptoms  subside,  the  morbid  products 
become  gi'adually  absorbed,  the  swelling  and  prominence  of  the 
papilla  diminish,  and  it  gradually  becomes  flattened ;  at  the  same 
time  assuming  a  paler  tint,  the  neighboring  retina  remaining  per- 

'  "  A.  f.  0./»  vii.  2,  58.  «  "Kl.  Monatobl.,'»  1868,  423. 

»  ^'Ophth.  Hosp.  Rep./*  v.  4,  308. 
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hape  a  little  clouded.  The  retinal  veins  diminish  in  size  and  tot 
tnosity,  tlie  blood  extravasations  beeomc  absorbed,  the  opacity 
the  retiua  di^^pjiears,  and  the  disk  may  gradually  regain  a  nior 
normal  apf>earance,  and  vision  may  be  restored.  As  the  swelling 
and  hifiltmtion  of  the  nerve  are  far  more  considerable  in  the  en- 
gorged yiapilla  than  in  the  descending  neuritis,  the  absorption  is 
also  legs  i-apid  than  in  the  latter.  In  severe  cases,  recovery  is, 
however,  the  exception,  not  the  rale,  for  the  nerve  gtjnerully  be- 
comes atrophied.  Even  in  those  cases  in  which  vision  is  restored, 
the  disk  remains  somewhat  opaqae  and  of  a  fialish-creamy  tint. 
We  are^  however,  generally  able  for  a  long  time  to  distinguish  the 
atrophy  ensuing  upon  optic  neuritis,  from  that  which  is  met  with 
in  cerebral  or  cerebro-spinal  amaurosis,  and  which  is  termed  simple 
or  progressive  atrophy.  In  the  atrophy  consecutive  upon  ^ 
neuritis,  the  outline  of  the  disk  remains  somewhat  hazy  and  i^ 
tinct,  and  does  not  show  the  clearly  cut,  sharply  defined  contour 
so  characteristic  of  the  other  form.  The  disk  may  also  remain 
somew^hat  swollen,  and  its  whiteness  lacks  transf^rency  and  lustre, 
being  dull  and  nf  an  opaque  and  somewhat  creamy  tint.  The 
retinal  veins,  moreover,  retain  for  a  long  time  a  certain  degree  of 
dilatation  and  tortuosity,  but,  as  time  passes  on«  these  differeoeed 
gradually  finde  away,  and  finall3^  the  disk  assumes  the  appearance 
of  that  met  with  in  simple  progressive  atrophy.  When  the  infil- 
trations into  the  optic  nerve  and[  retina  become  absorbed,  we  often 
notice  a  slight  thinning  and  atrophy  of  the  choroid  at  these  jtoiota. 

The  disease  generally  affects  both  eyes  (es[»ecially  whert*  it  is  due 
to  cerebral  causes),  either  simultaneously  or  at  a  very  short  interval, 
being,  according  to  Bouchut,  most  marked  in  the  eye  corresf^onding 
to  the  hemisphere  which  is  most  severely  involved.  If  the  r:'"- * 
is  intra-orbital,  it  is,  of  course,  quite  diflerent  I  have,  how 
met  with  an  instance  in  which  the  disease  (the  cau^  ot*  \a 
could  not  even  be  surmised)  remained  entirely  confined  to  ont 

The  sight  is  often  greatly  im]^Qired.  Sometimes,  the  loss  of  viiitcm 
is  verj'  sudden,  the  piatient  becoming  perhaps  so  blind  within  a  few 
hours  or  days,  as  to  be  quite  unable  to  distioguiah  between  light 
and  dark.  But  the  impairment  of  vision  does  not  neceasarily 
corros]*ond  to  the  striking  morbid  alterations  presented  by  the  dis- 
ease ;  indeed,  the  eight  may  even  be  perfectly  normal  in  cttMS  of 
marked  optic  neuritis. 

I  had  lately  a  case  of  monocular  neuritis  under  my  ome,  in  which 
the  acuity  of  vision  remained  perfectly  normal  thronghc"*  •  ^  I 
have  also  seen  two  casea  of  optic  neuritis  with  l>r.  li  _^ 

Jackson,  in  each  of  which  the  patient  oould  read  Kol  1  oi  j^iger ; 
indeed.  Dr.  Jackson  asBOfea  me  that  such  caaes  are  by  no  memna  of 
unfrequent  oocnrrenoe,  hut  are  not  often  observed  by  the  ocolist^ 
simply  hecauise  the  latter  is  only  consulted  when  the  eight  is  begin* 
niug  lo  faiL  Whereas  the  ph\*sician  is  called  in  on  aoooont  of 
tome  other  symptom,  he  suspects  eerehral  diseaae,  examioas  the 
ey«  with  the  ophthalmoscope,  discoTers  opiie  aeori^  and  jel 
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finds  that  the  sight  is  unimpaired.  Mauthner^  narrates  an  inter- 
esting case,  in  which  a  patient  aftected  with  optic  neuritis  retained 
a  normal  acuteness  of  vision  up  to  the  time  of  his  death  (which 
was  sudden).  The  post-mortem  examination  revealed  the  existence 
of  interstitial  optic  neuritis,  but  the  retina  was  healthy  quite  up  to 
the  optic  nerve. 

The  field  of  vision  is  generally  also  more  or  less  aflfected,  and  this 
is  a  point  of  much  prognostic  importance,  for  according  to  Von 
Graefe,*  we  almost  always  find  that,  in  those  cases  of  optic  neuritis 
in  which  the  field  of  vision  is  contracted,  at  least  a  partial  atrophy 
of  the  optic  nerve  and  retina  ensues.  The  pupil  is,  as  a  rule,  dilated 
and  sluggish,  or  even  perhaps  almost  immoveable.  But  if  the  sight 
is  good.  It  may  be  hardly,  if  at  all,  affected.  The  patient  is  otten 
much  troubled  with  subjective  appearances  of  light  (photopsies  and 
chromopsies),  which,  from  their  fantastic  shapes  and  constant  pre- 
sence, may  prove  a  source  of  great  distress  and  anxiety.  If  the 
neuritis  is  due  to  a  cerebral  cause,  it  is  generally  accompanied  by 
more  or  less  marked  symptoms  of  brain  disease,  such  as  loss  of 
memory,  giddiness,  vomiting,  impairment  of  the  sense  of  smell, 
taste,  or  hearing,  epileptoid  fits,  paralytic  affections,  severe  head- 
ache, etc.  The  headache  is  often  very  great  and  protracted,  the 
patient  being,  perhaps,  unable  to  localize  it  exactly,  as  it  extends 
over  the  whole  head.  Von  Graefe  calls  attention  to  the  fact  that 
in  cases  of  cerebral  tumor,  the  position  of  the  latter  may  sometimes 
be  ascertained  by  the  acute  pain  produced  by  sharply  tapping  with 
the  finger  the  corresponding  portion  of  the  cranium,  which  also 
temporarily  increases  the  severity  of  the  general  headache. 

Causes. — The  engorged  papilla  may  be  caused  by  morbid  pro- 
cesses within  the  orbit,  which  give  rise  to  great  protrusion  of  the 
eye,  or  pressure  upon  the  optic  nerve,  and  consequently  impediment 
of  the  circulation.  Amongst  such  causes  must  be  especially  in- 
stanced tumors,  and  inflammation  of  the  periosteum  or  the  cellular 
tissue  of  the  orbit.  In  such  cases,  we  often  enjoy  an  opportunity 
of  watching  how  the  symptoins  of  optic  neuritis  disappear  and  the 
sight  becomes  restored,  when  the  tumor  has  been  removed,  or  the 
innammation  has  subsided  and  the  eye  returned  to  its  normal 
position.  . 

It  was  for  a  long  time  supposed  that  the  engorged  papilla  is  very 
frequently  produced  by  certain  cerebral  attections,  which  either 
exert  a  direct  pressure  upon  the  cavernous  sinus  and  thus  impede 
the  venous  circulation  in  the  optic  nerve  and  retina,  or  effect  this 
by  an  increase  in  the  intra-cranial  tension.  It  was  thought  that 
this  imj>ediment  of  the  circulation  of  the  ophthalmic  vein  gives 
rise  to  mechanical  congestion  of  the  papilla,  which,  as  hasT>een 
already  mentioned,  is  soon  followed  by  serous  infiltration,  and  sub- 
sequently by  inflammatory  proliferation  of  the  connective  tissue 
elements  of  the  optic  nerve.     The  tendency  to  stasis  in  the  circula- 

1  ''  Lehrbuch  der  Ophthalmoscopie,**  p.  298. 
«  "  Kl.  Monatsbl./*  1863,  p.  9. 
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tion  of  the  nerve  is,  moreover,  increased  hy  the  unyielding  scleroti 
ring,  which,  as  Gmefo  has  Iiap|iilj  exjtres^ed  it,  acts  here  tlie  pai"! 
of  a  maitiplier.     But  more  recent  researches  appear  to  entirely  dis- 
prove this  causation  of  the  engorged  papilla.     Thus  Sesemann'  has 
found  that  the  superior  ophtlmlniic  vein  as  well  as  the  inferior,  not 
only  anastomose  freely  with  each  other,  hut  also  w^ith  the  faeial 
vein.     And  although  the  central  vein  of  the  retina  mostly  empties 
itself  directly  into  the  eavernoas  sinus,  it  aiuistonioees  freely  witl 
the  8uj>erior  ophthalmic  vein.     On  accouut  of  these  numerous  and  ^ 
toDioses,  an  impediment  in  the  cavernous  simis  cannot  produc 
stasis  (or  only  a  temporary  one)  in  tbe  ix>tiiial  veins,  as  they  jm 
8688  other  ehannek  for  the  etHux  of  the  venous  hlood.     The  vef 
important  researches  of  Schwalbe,  tScljniidt,  and  Manz  have,  ho^ 
ever,  thrown  a  new  light  upon  the  subject  of  of*tie  neuritis  in  co| 
nection  with   cerebral   affections,      ^cbwalbe'^  discovered   that 
communication  exists  between  tbe  arachnoid  space  and  the  optil 
nerve,  for  he  found  that  fluid  injected  iuto  the  arachnoid  spat 
passed  down  between  tbe  external  and  internal  sheaths  of  the  npti 
nerve  (Schwalbe's  suhvaginal  space)  to  the  ocular  extremity  of  thi 
nerve  (optic  disk),  %vbere  the  fluid  becomes  collected,  being  nnuhll 
to  pass  on  into  the  eye.     Schmidt^  verified  tbese  facts  by  further 
exfieriments,  and  fouud,  moreover,  that  the  injection  passed  intQ»^ 
tbe  lamina  cribrosa,  and  hence  believes  that  there  exists  in  ^bdl 
lamina  cribrosa  a  cannhsystem,  which  stands  in  direct  communica- 
tion w^ith  the  arachnoid  space.    '^  Increased  intni-cranial  tension  wnll 
therefore  press  fluid  from    the  arachnoid   8|»ace  into  this  canal- 
system.     If  w^e  suppose  that  tlie  latter  is  always  tilled  with  fluid, 
even  a  slight  increase  in  this  from  the  arachnoid  space  wdll  produce 
a  considerable  sw^elling,  and  extension  of  the  close  netw^ork  in  the 
lamina  cribrosa.*'     These  fiicts  afford  quite  a  new  explanation  ha  to 
the  cause  of  the  incarceration  of  the  iutra-ocular  extremity  of  tbe 
optic  nerve,  and  its  attendant  symptoms  of  engorgement  of  the  disk. 
It"  the  hydrops  of  the  sheath  of  the  optic  nerve  becomes  considerable, 
it  produces  not  only  a  bulging  outwards  of  the  sheath,  but  alsO|<^ 
pressing  inwaixls  upon  the  contents  of  tbe  sheath  (optic  nerve  fibreMH 
and  bloodvessels^  it  ciiuses  an  impediment  in  the  venous  etflux, 
followed  by  swelling  of  the  disk,  dilatation  and  tortuosity  of  the 
retinal  veins,  diminution  in  the  size  of  the  arteries,  etc.     If  th€ 
hydrops  of  the  sheath  continues  for  some  time,  the  oedema  maj 
filter  through  into  the  retina,  and  besides  the  fluid,  formed  element 
may  pass  through  the  w^alls  of  the  bloodvessels.     Manz*  has  found 
hytlropB  of  the  sheath  of  the  optic  nerve  in  so  many  cases  of  intra- 
cranial disease,  that  he  supposes  it  to  be  of  very  frequent  occurrenci^ 
in  certain  cerebral  lesions.  '  From  tbe  above  facts  it  will  be  cvidentV 
that  hydrops  of  the  sheath  of  the  optic  nerve  (leading  to  engorge- 


he 


»  *»Archiv.  fiir  Anatomie,  Physiologic,'*  etc.,  1809,  2,  154, 
*  *H\njrrHlblaUtur  Medic.  WUi^ciiBdmtleii,''  ISOO,  No.  SO, 
^  SrhmiiU,  **A.  f.  0.,'^  xv.  1,  193. 
*^  DvulcheB  ArcLiy,  fur  Klin.  Mcdicin/'  ix.  339,  18T3 :  vide  also  Uls  TAluabl 
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n)ent  of  the  papilla,  etc.)  raay  probably  occur,  not  only  in  those 
cerebral  diseases  which  are  accompanied  by  a  serous  effusion ;  but 
that  it  may  also  accompany  intra-cranial  affections  {e.g,^  tumors), 
which  increase  the  intra-cranial  tension,  displace  the  normally  ex- 
isting cerebral  fluid,  and  some  of  this  may  pass  down  the  sheath  of 
the  optic  nerve  (Manz).  Hence  this  form  of  optic  neuritis  (engorged 
papilla)  should  make  us  suspect  the  presence  of  a  cerebral  tumor, 
but  such  tumors  may  also  produce  simple  atrophy  of  the  optic 
nerve  by  direct  pressure  upon  it ;  or  they  may  set  up  inflammation 
of  the  meninges,  which,  extending  to  the  optic  nerve,  gives  rise  to 
descending  neuritis.  The  latter  disease  is  therefore  sometimes  met 
with  in  cases  of  meningitis  or  arachnitis,  in  which  the  inflamma- 
tion extends  to  the  optic  nerve,  and  travels  down  to  the  papilla 
and  retina.  Optic  neuritis  has  also  been  met  with  in  cases  of 
cerebro-spinal  meningitis.'  We  may,  however,  have  mixed  forms 
of  optic  neuritis,  in  which  the  phenomena  presented  by  the  disease 
are  mrtly  due  to  inflammation  of  the  trunk  of  the  nerve,  and  partly 
to  oDstruction  in  the  circulation. 

In  one  case  of  descending  neuritis  narrated  by  Von  Graefe,*  the 
circumscribed  basilar  meningitis  was  found  to  be  toaused  by  a 
peculiar  entozoon,  situated  partly  in  the  right  hemisphere  and 
partly  at  the  base  of  the  cranium. 

Indeed,  according  to  Dr.  Hughlings  Jackson,'  who  has  made  so 
many  interesting  and  valuable  researches  upon  the  affections  of  the 
eye  met  with  in  cerebral  diseases,  optic  neuritis  may  be  produced  by 
**  coarse"  disease  of  almost  any  part  of  the  cerebrum,  or  cerebellum. 
This  being  so,  I  cannot  do  better  than  give  the  following  sum- 
mary of  his  experience  and  views,  which  appeared  in  the  Hospital 
Reports  of  the  "British  Medical  Journal"  (March  28,  1868). 

"We  now  report  remarks  on  an  acute  condition  of  the  optic 
nerves,  which  is  followed  by  another  kind  of  atrophy.  It  is  to  be 
kept  in  mind  that  the  following  remarks  apply  to  cases  of  optic 
neuritis  ('descending  neuritis')  seen  in  physicians'  practice,  and  con- 
tain an  accurate,  although  a  very  brief,  statement  of  the  chief 
conclusions  at  w^hich  Dr.  Hughlings  Jackson  has  arrived.  Optic 
neuritis  from  intra-cranial  disease  is  always  double,  even  when  the 
disease  giving  rise  to  it  is  quite  limited  to  a  single  cerebral  hemi- 
sphere. Kot  unfrequently  one  eye  suffers  more  than  the  other,  but, 
even  when  one  cerebral  hemisphere  is  alone  diseased,  there  does 
not  seem  to  be  any  constant  relation  betwixt  the  side  of  the  brain 
attected  and  the  eye  more  affected.  Although,  in  physicians'  prac- 
tice, the  local  disease  causing  optic  neuritis  is  most  often  of  the 
cerebral  hemisphere,  it  may  be  in  part  of  either  the  cerebral  or 
cerebellar  hemispheres,  or  at  the  base  of  the  skull.  Dr.  Hughlings 
Jackson  has  not  yet  found  optic  neuritis,  nor  indeed  optic  atrophy 
of  any  kind,  with  disease  limited  to  the  optic  thalamus,  to  the 

»  **A.  f.  O.,"  xvii.  1,  178 ;  and  **K1.  Monatsbl.,''  1865,  p.  275. 
2  **  Kl.  Monatsbl./'  1864,  p.  867. 

'  Vide  Dr.  Hughlings  Jackson^ s  contributions  upon  these  subjects  in  the  **R.  L. 
O.  U.  Reports/*  **The  London  HospiUl  Reports,"  *'Med.  Times,"  etc. 
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|X)ns,  or  to  the  medulla  oblongata.  The  intra-cranial  diaeaae  U 
almost  always  coarse*  The  intra-cranial  disease  may  be  of  matiy 
kinile,  probably  of  any  coarse  kind.  TI1118  Dr.  IJugh!iiig8  Jacki^oii 
has  foiuid  optie  Deuritie  with  tumor,  with  abscess,  with  blood-clot, 
with  Byphilitic  '  deposit/  and  with  hydatid  cyst,  and  all  these  of 
the  cerebral  hemisphere.  He  has  not  Ibund,  with  one  excejition, 
any  but  the  most  trifling  unusual  intra-oeulur  ap}>earaiices  in  the 
chorea  of  children;  a  disease  which  he  supposes  (see  'London  Hoe- 

?5tal  Report^,'  vol.  i.  1864;  'Lancet/  Aov.  26th,  1864;  'Med. 
'inies  and  Gazette/ Jan.  28th,  1865)  to  depend,  at  least  frequently, 
on  phigging  of  email  branches  of  the  middle  cerebral  artery.  Cho- 
rea in  childmn  does  not  at  all  events  depend  on  coarse  disease  of  the 
brain.  From  a  superficial  point  of  view  it  is,  Dr.  Hughlings  Jack- 
son thinks,  somewhat  striking  that  naarked  j>athological  changes 
in  the  optic  disks  iire  not  nnfrequently  found  with  unilateral  spai^ra^ 
and  with  unilateral  palsy,  and  scarcely  ever  with  unilateral  irreg- 
ular movements.  Choreiform  movements  are  sometimes  observed 
during  recovery  from  the  ^epileptic  hemiplegia'  which  occasionally 
occui-s  with  optic  neuritis*  However,  the  real  association  is  not  of 
o|»tic  neuritis  with  one-sided  sjmsni  or  palsy,  but  with  intra-cranial 
coarse  disease,  which  coai^se  disease,  when  it  is  of  one  cerebral  hem- 
isphere, may  produce  both  optic  neuritis  and  the  condition  (corpus 
striatum  neuritis?)  on  which  the  one-sided  spasm,  or  palsy, or  both 
depend.  We  should  not,  he  thinks — making  a  mistake  analogous 
to  that  the  old  astronomers  made — consider  amaurosis,  fix>m  optic 
neuritis,  or  the  atro|ihy  which  follows  it,  to  be  the  centre  point  of 
a  case  around  which  all  the  other  symptonjs  "^revolve/  but  rather 
try  to  tind  the  central  disease — in  physicians'  practice  often  coarse 
disease  of  one  cerebral  hemisphere— to  which  each  of  the  symptoms 
(headache,  convulsions,  amaurosis  from  optic  neuritis)  is  equally 
suboi'dinate.  He  thinks  it  is  not  warrantable,  even  when  we  tind 
a  lump  of  syphilitic  disease  in  the  cerebral  hemisphere  j)08t-mortem, 
to  say  that  optic  neuritis  is  *  caused  by  syphilis/  since  just  the 
same  ophthalmoscopic  appearances  may  occur  with  other  sorts  of 
*  foreign  bodies*  in  the  very  same  part  of  the  brain.  How  it 
hapi)ens  that  a  foreign  body  in  the  brain  sometimes  'excites' 
changes  about  itself,  and  sometimes  does  not,  is  the  subject  of  spec-  \ 
niations  of  very  different  kinds  into  which  we  do  not  now  enter. 
Optic  neuritis  does  not  depend  on  loss  of  fvnciion  of  the  part  wldch 
tJie  coarse  disease  destroys,  as  does  loss  of  power  of  intellectnal 
expression  (aphasia).  Optic  neuritis  requires  time  for  its  produc- 
tion. Thus,  although  it  occurs  with  blood-clot,  it  never,  in  Dr. 
Hughlinfics  Jackson's  exjierience  at  least,  occurs,  with  recent,  blood- 
clot.  \\  hen  coai-se  disease  of  one  cerebral  hemisphere  gives  rise  to 
headache,  vomiting,  unilateral  spasm,  amaurtvsis  from  optic  neuritis ; 
or,  let  us  say,  to  the  larger  uproar  called  *ceixibral  fever/  involving 
all  or  most  of  these,  the  probability  is  that  there  is  but  one  idea 
throughout,  viz.,  a  *  foreign  body,^  and  changes  diffused  from  it  iu 
different  directions,  on  which  diffused  changes  the  symptoms 
directly  depend.    The  most  important  clinical  fact  about  optic 
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neuritis  is,  that  it  may  exist  for  a  varying  time — a  few  daj's,  a  few 
weeks,  or  a  few  months — without  any  apparent  defect  of  sight.  It 
must  be  looked  for  in  every  ease  of  cerebral  disease,  at  all  events  in- 
every  case  of  cerebral  fever.  It  is  necessary  to  look  for  it  in  cases 
of  loss  of  speech  from  disease  of  the  hemisphere.  As  implied  in 
the  foregoing,  it  is  only  likely  to  occur  in  cases  where  the  speech 
defect  depends  on  coarse  disease,  let  us  say  on  a  large  clot,  and  then 
only  some  time  after  the  seizure.  A  blood-clot  causes  loss  of  speech 
as  a  destroyer  of  an  elaborate  structure,  and  subsequently  optic 
neuritis  in  its  character  as  a  foreign  body.  However,  optic  neuritis 
is  rarely  associated  with  blood-clot." 

Benedikt*  considers  that,  besides  the  optic  neuritis  which  may 
be  prpduced  by  mechanical  means  {i.  e.,  by  an  obstruction  to  the 
circulation  producing  the  engorged  papilla),  and  that  due  to  a 
descending  inflammation  of  the  optic  nerve,  we  must  distinguish  a 
third  form,  in  which  the  cerebral  affection  lies  altogether  out  of 
the  course  of  the  optic  nerve.  In  such  cases,  the  symptomatic  optic 
neuritis  is  due  to  neurosis  of  the  vasomotor  nerves,  causing  hy- 
peraemia  and  swelling  of  the  optic  nerve.  lie  points  out  also  that 
widely  extending  and  periodical  symptoms  {e.g.^  intense  headache, 
loss  of  consciousness,  paralysis,  amblyopia,  amaurosis,  etc.),  which 
often  appear  during  the  development  of  a  cerebral  tumor  and  cor- 
respond to  its  more  rapid  growth,  are  not  due  to  direct  irritation 
Eroduced  by  the  tumor  on  contiguous  parts,  but  to  wide-spread 
ypereemia  and  swelling  dependent  on  neurosis  of  the  sympathetic 
fibres,  or,  so  to  speak,  a  local  fever.  It  is  just  in  these  cases  of 
symptomatic  neuro-retinitis  due  to  neurosis  of  the  sympathetic, 
that  Benedikt  has  often  found  great  benefit  from  galvanism  of  the 
sympathetic  nerve.  This  theory  of  Benedikt's  receives  some  suj.*- 
port  from  LeberV  observation,  that  an  optic  nerve  which  seems  to 
the  naked  eye  to  be  i)erfectly  healthy,  may  show,  on  microscopic 
examination,  very  marked  pathological  changes,  such  as  interstitial 
neuritis  and  perineuritis,  fatty  degeneration  of  the  bundles  of  nerve 
fibres,  etc.  Now  as  he  has,  moreover,  met  with  some  of  these 
changes  in  cases  of  quite  recent  optic  neuritis,  in  which  it  was  im- 
possible to  assume  that  the  inflammatory  process  had  ascended^ 
from  within  the  eye  to  the  optic  nerve,  and  the  mechanical  theory 
of  the  causation  could  not,  therefore,  hold  good,  Leber  thinks  that 
"  in  them  no  other  explanation  is  possible  than  that  which  has  been, 
already  pointed  out  by  Benedikt,  viz.,  that  cerebral  atiections  in 
general  may  cause  direct  inflammatory  changes  in  the  optic  nerve 
and  papilla  through  irritation  of  certain  nerve-paths  (Nerven- 
bahnen)  wliich  are  still  unknown  to  us." 

Dr.  Hermann  Pagenstecher  believes' "that  the  irritation  conveyed 
through  the  nerve-tract  of  the  sympathetic  to  the  disk,  induces  the 
changes  of  the  nerve-fibres,  the  hyj^rsemia,  and  even  the  develop* 

«  Vide  Benedikt's  *'  Electrotherapies'  p.  253. 
«  *'K1.  Monatsbl./'  1868,  p.  802. 

9  Vide  his  valuable  article,  '^K.  L.  0.  H.  Reports,  •  vol.  vii.  part  2, 125. 
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nieiit  of  new  vessels,  and  in  this  manner,  a  swelling  and  clmulin 

of  the  disik  a!id  the  adjacent  parts  of  the  retnia  ^ro  brought  ab<»ut 
The  latter  may  then  for  its  part  have  as  a  conReqnenee  an  extrei. 
degree  of  congestion  of  the  venous  system  of  the  retina/* 

Leber  lia.^  ohserved  cases  of  hereditary  neuro-retinitia  and  ret 
ocular  retiuitiftj 

But  we  sometimes  meet  with  cases  of  optic  neuritis,  in  which 
is  quite  impossible  to  detect  any  cause  or  any  impairnient  of  t 
health,  except  pierbaps  some  derangement  of  the  uterine  functio 
€,  g.^  insufficiency  of  the  catamenia-     I  have  seen  several  institn 
of  this  kind  in  young  and  delicate  females,  who  otherwise  enjoyed 
perfect  health*     Such  cases  recover  completely,  if  they  are  seen  at 
the  outset  of  the  disease,  and  are  actively  and  efficiently  trj*ated. 
Mr.  lliilke,  in  an  interesting  paper  nn  optic  neuritis,'  narrates  such 
cases,  and  also  others,  in  which  it  occurred  in  connection  with  d]|i^^ 
theria,  rheumatic  fever,  etc*  ^H 

To  prove  that  the  distinction  lietween  the  engorored  papilla  ancff 
the  descending  neuritis  is  not  a  theoretical  or  arbitrary  one,  we 
need  only  pay  attention  to  the  differences  in  the  anatomical  chatjges 
met  with  in  tijese  two  forms.  In  the  engorged  papilla,  the  inflam- 
matory changes  are  generally  chiefly  confined  to  the  intra-ocular 
end  of  the  optic  nerve,  and  do  not,  as  a  rule,  extend  backwards 
beyond  the  lamina  eribrosa,  although  the  intimate  structure  of  the 
latter  is  often  greatly  changed,  and  its  characteristic  features  ren- 
dered indistinct.^  ilauthner*  has  seen  some  pre[>arations  of  Iwan-j 
off*'s,  in  which  the  proliferation  of  the  connective  tissue,  instead  ^H 
stopping  short  at  the  lamina  eribrosa,  had  extended  somewliffV 
along  the  trunk  of  the  nerve,  and  had  thus  given  rise  to  ascending 
neuritis. 

In  descending  neuritis,  Virchow**  found  that,  besides  hyiiertrophy 
of  the  vessels  and  increase  in  the  width  of  the  nerve  fibres,  the 
whole  trunk  of  the  nerv^e  had  undergone  inflamnnitory  changes. 
The  neurilemma  was  thickened,  atid  showed  cystoid  detachments. 
Besides  this  peri-neuritis,  the  elements  of  the  interstitial  connective 
tissue  had  undergone  proliferation,  producing  degeneration  and 
destruction  of  the  nerve  tubules.* 

The  prognosis  must  in  all  rases  l)e  extremely  doubtful  and  guarded^i 
and  in  the  great  majority  untavorahle,  for,  as  a  rule,  optic  neuritjfll 
ends  in  more  or  less  complete  atrophy  of  the  nerve  and  loss  of  sighfPV 
Besides  tlie  question  of  vision,  it  must  also  be  remembered  that  there 
arises  the  still  more  important  one  of  life,  for  but  too  frequently 
optic  neuritis  is  caused  by  most  dangerous  and  incurable  affections 
of  the  brain.  The  most  favorable  cases  are  those  in  which  the  dis- 
ease is  due  to  some  temjiorary  and  relievable  cause,  such  as  irregu- 
larities in  the  catamenia,  etc.,  or  a  tumor  or  inflammation  in  the 

I  **A.  t  O.r  3cvii.  2,  240.  1  MR   L  O.  H.  Hep,,"  tL  2, 

*  Seliweigi^er  Vorlrsun^'cn,  p.  106.  

*  ''hvhThwh  tier  OplitluilnioBcopie/'  p.  28a        *  "A.  f.  O.,*'  x\l  2,  117. 
^  Vitlenlfeo  Dr,  LeberVs  ijittrifsting  pHp^r  on  Optic  Neuritis,  *^A.  f.  Q.,"  xn\ 
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orbit.  But  even  in  these,  the  morbid  changes  in  the  optic  nerve 
mav  have  been  so  great  as  to  prevent  any  restitution  ad  integrum^ 
and  the  end  is,  more  or  less  atrophy  of  the  nerve.  On  the  whole, 
the  cases  in  which  the  progress  of  the  disease  and  the  loss  of  sight 
liave  been  very  rapid,  afford  a  more  favorable  prognosis  than  those 
in  which  they  have  been  slow  and  gradual.  In  the  former  instance, 
a  perfect  recovery  may  result,  even  although  all  quantitative  per- 
ception of  light  has  been  temporarily  lost.*  According  to  Von 
Graefe,  the  prognosis  is  also  more  favorable  in  children  than  in 
adults.  The  condition  of  the  pupil,  with  regard  to  its  reacting 
or  not  on  the  admission  of  light,  is  of  no  importance  in  the  prog- 
nosis. 

With  regard  to  the  treatment^  we  can  only  lay  down  general 
rules,  as  it  must  be  varied  according  to  the  nature  of  the  cause  and 
the  exigencies  and  peculiarities  of  individual  cases.  If  the  disease 
is  seen  at  the  outset,  the  patient  should  be  placed  as  soon  as  possible 
under  the  influence  of  mercury  (inunction).  If  the  patient  is  deli- 
cate, tonics  should  be  at  the  same  time  administered.  I  have 
several  times  observed  that  this  line  of  treatment  has  exerted  a 
markedly  favorable  influence  uj)on  the  progress  of  the  disease  and 
the  morbid  effusion,  the  absorption  of  which  it  hastens  and  facili- 
tates. This  is  esi^ecially  the  case  when  the  disease  occurs  without 
any  special  intra-orbital  or  cerebral  cause,  as  in  females  suffering 
from  derangement  of  the  uterine  functions,  or  persons  affected  with 
the  suppression  of  some  customary  discharge,  or  great  inaction  of 
the  skin.  In  some  of  these  cases  I  have  seen  a  complete  recovery 
resulting  from  the  combined  influence  of  mercury  and  the  local 
application  of  the  artificial  leech.  The  action  of  the  skin  should 
be  stimulated  by  diaphoretics,  and,  if  the  ^mtient  will  submit  to  it, 
a  couree  of  treatment  by  Zitmann's  decoction,  which  proves  especi- 
ally beneficial  in  syphilitic  cases.  If  the  disease  is  not  seen  till  a 
later  stage,  when  permanent  changes  in  the  nerve  have  already  oc- 
curred, i  do  not  think  that  any  benefit  will  be  derived  from  sali- 
vation, and  should  prefer  the  administration  of  small  doses  of  the 
bichloride  of  mercury,  perhaps  in  combination  with  the  iodide  and 
bromide  of  ix)ta8sium. 

The  severe  and  often  very  violent  pain  in  the  head,  with  which 
the  patients  are  frequently  aflected  when  the  disease  depends  upon  a 
cerebral  lesion,  is  generally  relieved  by  a  suppurating  blister,  or, 
still  better,  a  seton  in  the  nai)e  of  the  neck. 

To  alleviate  the  congestion  of  the  optic  nerve  and  retina,  the 
artificial  leech  should  be  applied  several  times,  at  intervals  of  a  few 
days,  but  should  then  be  desisted  from  if  no  benefit  results.  If 
the  patient  is  weak  and  delicate,  dry  cupping  should  be  substi- 
tuted. 

Galvanization  of  the  sympathetic  by  means  of  the  continuous 
current  may  also  be  tried ;  it  is  strongly  recommended  by  Benedikt, 


the 


'  **  A.  f.  O.,"  xii.  2,  138  ;  vide  also  a  case  of  this  kind  reported  by  Hirschberg  in 
c  ''Berliner  Kliniscbe  Wocbeuscbrift,''  September  18,  lb69. 
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The  fact  that  hydrops  of  the  sheath  of  the  optic  nerre  hm  been 
BO  often  found  in  post-mortem  examination  of  eases  of  optic  neuritis^ 
has  led  l)e  Wecker  to  suggest  incision  of  the  optic  nerve  in  sarh 
cafecii^.^  For  he  believes  that  acconlin^  to  the  theor}'  of  Sehwttlbe 
and  Schmidt  there  ore  two  indications  to  be  fulfilled :  1,  to 
give  exit  to  the  accuinulation  of  the  cerebral  fluid  by  ninkin^  an 
incision  into  the  external  coat  of  the  optic  nerve;  2,  to  relieve 
strangulation  of  the  nerve  by  incising  the  sclerotic  ring  at  the 
point  where  it  forms  the  junction  of  the  sheath  with  the  estemal 
enveloping  membrane  of  the  eye.  He  thus  hopes  to  relieve  the 
eymptoms  of  compri.'fision,  not  only  of  the  nerve  it^^elf*  but  aK«o 
those  of  the  cerebral  centres  (lieadache,  etc.).  lie  tried  it  tii-st  on 
the  dead  body,  and  then  in  two  [latients.  The  oj>enition  waa  in^r- 
formcd  thus:  An  incision  was  made  between  the  external  and  in- 
ferior rectus  muscle  about  1  centimetre  from  the  cornea.  Then, 
cutting  through  the  conjunctiva  and  subconjunctival  tissue,  a  pair 
of  scis&ors  (closed)  are  to  penetrate  between  the  eyeball  and  capule 
of  tenon  until  tlie  optic  nerve  is  reached.  A  spatuhi  is  then  to  be 
introduced  and  the  eyeball  displaced  upwards  and  inwards.  After 
the  displacement  of  the  eyeball  it  is  easy  to  feel  with  the  spatula 
the  distended  nerve,  and  to  introduce  the  sheathefl  neurotome  (an 
instrument  specially  made  for  this  purpose  by  Mathieu);  with  this 
the  sheath  of  the  optic  nerve  and  sclerotic  ring  are  to  be  incist^d, 
the  instrnment  being  pressed  from  behind  forwards.  In  future  De 
Wecker  purvioses  introducing  the  finger  up  to  the  nerve  for  the 
jiurpose  of  placing  the  instrument  in  its  proper  position.  There 
was  little  or  no  pain,  and  although  the  sight  does  not  seem  to  have 
been  improved,  there  was  great  relief  of  the  intense  headache, 
especially  on  the  side  of  the  ojicration. 

Under  the  head  of  optic  neuritis,  Von  Graefe*  has  called  atten- 
tion to  cases  in  which  there  was  an  extremely  sudden  loea  of  eight, 
the  imtient  beconnng,  without  ^ny  clearly  aefined  cause,  so  aoBo. 
lutefy  blind  in  the  course  of  a  few^  hours  as  to  be  unable  to  distin- 
guish between  light  and  darkness.  lie  says:  "After  constitutional 
diseases  of  diflerent  kind^  (I  have  observed  it  occurring  after  measles, 
i'ebrile  gastric  catarrh,  and  anginie),  but  without  any  marked  <lh' 
turbanceof  the  general  health,  the  field  of  vision  becomes  clouded, 
with  or  w*ithout  the  presence  of  ehromopsies  and  nhoto|isies,  and 
within  the  coui^se  of  n  few  hours  or  days  absolute  blindness  ensues. 
Both  eyes  are  generally  symmetrically  aftccted,  and  only  in  a  single 
case  have  I  seen  the  disease  confined  to  one  eye.  This  case,  how- 
ever, presented  som€  slightly  irregular  characters.  The  pupil 
generally  becomes  unusually  dilated,  and  quite  inactive  to  the 
stimuhis  of  light,  retaining  but  a  slight  degree  of  mobility  during 
the  movements  of  the  eye  or  the  impulse  of  accommoilation.  There 
is,  therefore,  reason  to  assume  the  existence  of  a  special  state  of  irri- 
tation in  the  fibres  of  the  sympatlietic.  With  the  ophthalmoscope 
may  be  observed  undoubted,  though  not  very  couspieuous,  changes 

»  Internatkmal  Opiiilmlmolngical  Coogn^tA,  London,  1872. 
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in  the  papilla,  which  are,  however,  of  a  markedly  transitory  char- 
acter. Its  tissue  is  veiled  by  a  delicate,  diffuse  opacity,  as  is  also 
the  neighboring  retina,  the  level  of  the  disk  is,  however,  hardly 
raised,  or  only  in  a  very  slight  degree,  and  only  for  a  few  days. 
The  arteries  are  narrowed,  but  by  pressing  upon  the  eye  we  can  still 
succeed  in  producing  a  slight  pulsation  (the  surest  sign  of  the  ex- 
istence of  a  continuous  circulation),*  the  veins  are  dilated  and  tor- 
tuous, but  their  course  is  tolerably  regular  on  account  of  the  but 
slight  opacity  of  the  tissues."  Von  Qraefe  narrates  four  cases  of 
this  kind.  In  two,  a  complete  recovery  occurred,  although  there 
had  been  absolute  loss  of  even  quantitative  perception  of  light  for 
some  little  time.  In  another  case,  the  absolute  blindness  continued, 
and  the  disease  passed  over  into  rapid  atrophy  of  the  nerve.  In  the 
fourth,  there  was  incomplete  recovery  with  partial  atrophy. 

Von  Graefe  considers  that  in  all  probability  these  were  cases  of 
retro-ocular  neuritis,  the  swelling  and  diffuse  opacity  being  due  to 
an  interstitial  serous  infiltration  (cedema).  The  difference  between 
this  form  and  the  descending  neuritis  consists  principally  in  this, 
that  the  more  marked  tissue  alterations  do  not  extend  to  the 
papilhi,  that  the  disease  occurs  only  at  certain  points,  and  does  not 
involve  continuously  the  whole  trunk  of  the  nerve.  In  fact,  the 
degree  of  inflammation  is  only  very  moderate,  and  the  disease  but 
seldom  depends  upon  grave  intra-cranial  lesions. 

Von  Qraefe  thinks,  moreover,  that  certain  cases  of  ischsemia 
retinse,  as  also  perhaps  of  embolism  of  the  central  artery  of  the 
retina,  may  have  been  in  reality  instances  of  retro-ocular  neuritis. 

The  cases  of  circumscribed  central  scotoma  (interruption  of  the 
visual  field)  combined  with  ^amblyopia,  which  are  not  unfrequently 
met  with,  would  appear  from  recent  researches,  more  especially 
those  of  Leber,*  to  be  generally  due  to  retro-ocular  neuritis,  the  in- 
flammation being  situated  in  that  portion  of  the  nerve  which  lies 
between  the  eyeball  and  the  commissure.  From  this  category 
must,  of  course,  be  icxcluded  the  scotomata  which  are  due  to 
chanties  in  the  external  layers  of  the  retina  in  the  region  of  the 
yellow  spot.  According  to  Leber,  the  disease  is  especially  charac- 
terized by  the  following  symptoms.  At  the  very  outset,  there  are 
frequently  no  abnormal  ophthalmoscopic  symptoms,  excepting  per- 
haps a  certain  degree  of  hypersemia  of  the  optic  disk  and  retina. 

\  If  a  thrombus  in  the  central  artery  of  the  retina  has  produced  ischtemia  of  the 
retina,  the  arteries  of  the  latter  will  also  be  extremely  small,  but  even  a  considerable 
pressure  on  the  eyeball  with  the  finger  will  not  succeed  in  producing  arterial  pulsa- 
tion or  emptying  of  the  arteries.  With  regard  to  this  subject,  Von  Graefe  says  at 
another  place :  *'  If,  together  with  a  free  venous  efflux,  thrombosis  occurs  in  the 
region  of  the  lamina  cribrosa  or  behind  it,  we  must  expect  to  find  the  retinal  arteries 
empty.  But  if  the  venous  efflux  has  been  impeded  by  the  swelling  of  the  tissues, 
either  simultaneously  or  at  an  earlier  date,  the  arteries  may  remain  partially  filled, 
but  on  the  other  hand  pressure  upon  the  eyeball  will  not  produce  the  usual  phe- 
nomena, on  account  of  the  stoppage  In  the  influx  of  the  blood.''  ("Arch.  f.  O.," 
xii.  2,  134,  note.) 

«  Vide  Leber's  very  valuable  and  interesting  paper  on  Color  Blindness  in  certain 
Diseases  of  the  Eye  (**  A.  f.  O.,"  xv.  3,  26),  in  which  he  gives  a  full  and  excellent 
description  of  this  form  of  amblyopia. 
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SooOf  however,  a  faint,  sotnewbat  struited  clondiQeflB  mp|WiU9  ml 
the  margin  of  the  disk,  extending  more  or  lese  on  to  the  neighbcvp- 1 
ing  [lortion  of  the  retina^  and  resemblin|r  somewhat  the  Ofttcttjf] 
met  with  in  syphilitic  retinitis.     Small,  white,  opaqiie  strae  araj 
noticed  on  the  disk,  enveloping  and  hiding  the  point  of  exit  of  the 
imsels,  and  extending  perhaps  somewhat  along  their  walls  on  to 
f'  ria.     Th^se  o[>aqae  strise  are,  according  to  Von  Graefe,  €S* . 

j  f rathognomonic  of  the  existence  of  retro-ocalar  nearitiB. ' 

Iff  re  itnd  there  small  extravasations  of  blood  may  be  strewn  about 
on  tlje  retina  in  the  vicinity  of  the  disk.    At  a  later  period,  bat  in 
some  casi«  even  tolerably  early,  a  white  or  faintly  blnish  discolomtton 
of  the  optic  disk  sujjervenes,  which  almost  always  remains  eonfinai 
to  the  oQter  half  of  the  disk,  reaching  closer  op  to  the  etlge  of  the  I 
latter  than  a  physiologicsil  excavation*     Whilst  the  outer  lialf  of  | 
the  disk  becomt'?^  blanched,  the  inner  retains  its  red  tint,  and  this  I 
is  very  characteristic  of  central  scotoma.     The  disease,  which  as  m  j 
rule  attacks  both  eyes,  either  simnltaneously  or  at  a  short  interval, 
generally  becomes   gradaall^^   develofjed,  progressing  slowly   bat 
-        "  ">  for  weeks  or  months,  during  which  time  tne  partial  dis-; 
m  of  the  disk  becomes  more  and  more  pronounced,  and ' 
then  remains  stationary.    Sometimes,  however,  the  attack  is  very 
sudden,  the  aflection  reaching  its  acme  in  the  coarse  of  a  few  davs. 
This  is  especially  the  case  in  the  amblyopia  of  drunkards,     'fhe 
degree  of  inifiairment  of  vision  varies,  but,  as  a  rule,  a  meilium 
amount  of  sight  remains.     The  disease  is  almost  entirely  confined 
to  adults  and  men,  being  es}>ecially  met  with  in  drunkards,  heavy 
smoken*,  or  persons  who  are  much  exposed  to  cold  and  wet,  such 
as  gamekeepers,  engine  drivers,  etc*     Out  of  56  eases  which  Leber 
obfserveil,  he  only  met  with  it  three  times  in  women.     It  is  pro- 
bably in  most  instances  due  to  retro-ocular  neuritis;    but  often 
aln  'Ily  in  those  cases  which  occur  in  drunkards,  it  is  simply 

pr<Mi  y  hyfiertemia,  this  causing  a  disturbance  in  the  nutri- 

tion of  thc'nerve  elements,  which  may  gradually  induce  atrophic 
changes, 

LelieH  has  found  that  the  appreciation  of  colors  is  more  or  leas] 
imi»aired  in  all  cases  of  central  scotoma,  for  in  31  cases  in  which  ho 
made  an  accurate  investigation  upion  this  f>oint,  it  was  deteriorate*! 
in  all.     In  some  instances,  the  color  blindness  led  to  the  detection 
of  a  scotoma,  which  was  unapparent  by  the  usual  modes  of  ex- 
amination*     In  the  slighter  cases,  red  could  not  be  appreciated  ;  in 
the  severer,  the  ai»preciation  of  colors  gradually  diminished  more 
and  more  from  the  red  to  the  violet  end  of  the  spectrum,  just  as 
occurs  in  atrophy  of  the  optic  nerve.     The  treatment  must  consist, 
in  local  depletion  by  the  artificial  leech,  the  use  of  stimulant  foot-' 
baths,  perhaps  also  the  Turkish  bath,  the  internal  administration 
of  iodide  of  potassium,  or  of  tonics  if  the  patient  is  feeble  and  bis 
constitution  much  shattered.     The  most  stringent  rules  must  also 
be  enforced  as  to  the  mode  of  life,  and  the  abstiuence  from  tobacco, 


I  ^•A,  f.  O.,*^  XV.  8,  70. 
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stimulants,  and  debauchery  of  every  kind.  The  prognosis  must 
be  guarded,  but  even  in  the  severer  cases  need  not  be  absolutely 
bad,  for  the  disease  does  not  lead  to  complete  blindness,  if  the 
field  of  vision  remains  unimpaired  for  some  length  of  time  (Von 
Graefe). 


3— ATROPHY  OF  THE  OPTIC  NERVE  (Plate  VI.,  Figs.  11  and  12). 

I  shall  here  confine  myself  to  a  description  of  the  various  oph- 
thalmoscopic symptoms  presented  by  ditterent  forms  of  atrophy  of 
the  optic  nerve,  and  reserve  the  consideration  of  the  causes,  prog- 
nosis, and  course  of  this  disease  until  we  come  to  treat  of  the  ambly- 
opic and  amaurotic  affections  of  the  eye. 

Some  observers  have  thought  that  the  atrophic  changes  in  the 
optic  nerve  are  usually  ushered  in  by  a  well-marked  hypenemic  con- 
dition of  the  papilla.  Great  care  is,  however,  required,  not  to  mis- 
take physiological  peculiarities  in  the  color  of  the  disk  as  being  of 
pathological  import.  Thus,  as  has  been  already  stated,  the  nasal 
side  of  the  disk  is  often  considerably  redder  than  the  outer  side,  its 
edge  being  therefore  slightly  indistinct ;  and  yet  this  is  quite  a 
physiological  ai>pearance.  In  the  amblyopia  dependent  upon  iri'e- 
gularities  (congestion)  in  the  cerebral  circulation,  hypersemia  of  the 
papilla  is  often  seen,  as  also  after  prolonged  straining  of  the  accom- 
modation ;  but  I  do  not  think  that,  as  a  rule,  it  is  met  with  as  a 
premonitory  stage  of  the  primary,  progressive  atrophy  of  the  optic 
nerve.  The  more  intimate  anatomical  nature  of  the  simple,  pro- 
gressive atrophy  of  the  optic  nerve  is  still  very  doubtful.  Some 
observers  believe  that  there  exists  a  primary  stage  of  irritation  in 
the  interstitial  celluhir  tissue,  which  leads  secondarily  to  the  disap- 
j)earance  of  the  conducting  nerve  elements.  In  favor  of  this  view 
might  be  urged  the  symptoms  which  not  unfrequently  occur  in  the 

Srogress  of  the  disease,  e,  ^.,  pains  in  the  head,  unconsciousness,  etc. 
►ut  neither  in  amaurosis  nor  in  tabes  dorsal  is  does  there  appear  to 
be  inflammation  of  the  cellular  tissue  of  the  nerves,  in  the  ordinary 
sense  of  the  word.* 

The  ophthalmoscopic  symptoms  which  especially  characterize 
atrophy  of  the  optic  nerve  are  a  pale,  white  or  bluish-white  disco- 
loration of  the  papilla,  diminution  in  the  calibre  and  number  of  the 
little  nutritive  bloodvessels  upon  the  expanse  of  the  disk,  attenua- 
tion of  the  retinal  vessels,  more  especially  the  arteries,  and  fre- 
quently a  peculiar  excavation  of  the  optic  nerve. 

In  atrophy  of  the  optic  nerve  (more  especially  the  forms  met  with 
in  cerebral  or  cerebro-spinal  amaurosis)  the  papilla  does  not  present 
the  normal,  grayish-pink  tint,  but  looks  pale  and  white.  Some- 
times, this  whiteness  is  so  great  as  to  cause  the  disk  to  resemble  a 
piece  of  smooth  white  j)aper,  but  there  is  frequently  a  bluish-white 
or  greenish  reflex,  yielding  a  peculiar  lustre.     In  the  former  case, 


Vide  Graefe'B  Lectures  on  Amaurosis,  '*Kl.  M.,"  1865,  p.  157. 
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the  plane  of  the  disk  is  quite  level,  and  the  dead  white  cf>lor  is  ebiefiy 
due  to  the  atrophy  of  the  nerve  tissue,  and  the  hypertrophy  and 
thickening  of  the  connective  tissue  elements  of  the  nerve.  The 
bluish-white  reflex  is,  on  the  other  hand,  due  to  changes  in  the 
nerve  tubules  between  the  meshes  of  the  lamina  cribroaa,  which 
render  the  detniU  of  the  latter  fjeculiarly  distinct.  In  such  cas^ 
there  is  always  excavation  of  the  nerve.  Very  frequently  these 
two  conditions  coexist,  so  that  we  have  a  shallow  excavation,  with 
the  details  of  the  lamina  crihrosa  only  partially  exposed,  the  other 
portion  being  covered  by  a  thick  layer  of  connective  t issue (Graefe). 

Besides  being  pale  and  discolored,  the  disk  has  also  lost  its  trans- 
parenc}"  and  j^culiar  clearness  of  tint,  so  that  the  retinal  vessels 
cannot  be  distinctly  traced  passing  into  the  substance  of  the  {^pilla. 
Although  the  outline  of  the  disk  may  he  somewhat  irre*;ular  in 
shafie,  it  is  very  clearly  and  sharply  defined, and  the  choroidal  ring 
appNBars  unusually  distinct.  The  size  of  the  papilla  may  also  seem 
to  be  somewhat  dinjinished,  but  not  much  imijortanee  should  be 
attached  to  this  symptom,  which  is,  moreover,  often  due  to  causes 
situated  in  the  refraction  of  the  eye.  The  bluish,  or  bluish-green 
tint  is  often  met  with  in  cases  of  spinal  amaurosis,  of  which  indeed 
gome  authors  consider  it  almost  [athngiiomonic* 

The  retinal  vessels  are  generally  diminished  in  size,  and  often 
considerably  so.  The  little  bloodvessels  uf^Ki^n  the  disk  are  attenuated 
or  have  disapix?ared,  and  this  of  course  also  tends  still  more  to 
blanch  the  papilla.  The  retinal  arteries  are  often  so  narrow,  as  to 
resemble  minute  threiids,  being  hanlty  traceable  ujkdu  tlie  retina  at 
some  little  distance  from  the  disk,  hut  their  priiiciftal  trunks  can 
generally  be  easily  reeognizcd  npin  the  papilla.  The  retinal  veins 
are  mostly  also  somewhat  diminished  in  calibre,  but  to  a  less  extent 
than  the  arteries.  We,  however,  sometimes  meet  with  cases  of 
chrofiic,  complete  amaurosis  with  well-marked  eyraptoms  of  nerve 
atropliy,  and  yet  the  iirineipal  retinal  ves.sels  retain  their  normal  dia- 
meter. The  most  marked  attenuation  of  the  vessels  is  seen  in  cases 
of  atrophy  consequent  ujKm  retinitis  or  ehoroido-retinitis. 

W^tiilst  the  above  are  the  symptoms  presented  by  progressive 
atrophy  of  the  optic  nerve,  the  form  of  atrophy  which  is  consecu- 
tive u{M>n  optic  neuritis  retains  for  a  long  time  special  characteristic 
peculiarities,  which  generally  enable  us  to  distinguish  it  from  tlie 
former  kind,  ami  also  from  that  wliich  ensues  u{x>n  retinitis  pig- 
HicntoHa,  etc.  Finally,  however,  these  distinctive  characteristicj^ 
gnidually  fade  away,  and  it  assumes  the  api>carance  of  progressive 
cerebral  atrophy.     In  the  earlier  stage,  it  is  chiefly  distinguished 

'  Moutlmrr  caUs attention  to  the  blue  or  Uliiislij^een  discolo ration  of  the  papiUii, 
t%>>s..i.  ,*  .(^  flfgi  described  by  Jiiger,  but  does  not  cnnaidtr  that  it  Is  pathognomonic 
V  of  ih«>  nerve  except  other  symptoms  (e.  g,^  attenuation  of  Un?  retinal 
I  Ihe  latter  afTection  are  «lso  prcst  uL  Where  \\m  is  not  ibe  case,  he  still 
cooatdf'rN  the  prfig^noais  hopeful  as  regards  the  Fi^ht,  for  not  only  may  the  degree 
of  virion  remain  stationary,  but  even  undergo  wonderful  improvement  He  |MHnta 
out,  nii»reover,  that  tln^s**  changes  in  the  color  of  the  disk  are  best  been  in  the  erect 
mode  of  I'xamlnation  and  l>v  a  weak  illumination,  as  with  H**IrahoU2*s  or  Jager'ft 
npUthalmoi*c.»ije.     (-  Lehrbuch  der  UpLthalmoacople/'  p,  2U4.) 
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from  the  latter  by  the  fact  that  the  papilla  remains  slightly  swollen, 
having  a  dull  and  opaque,  grayish-white,  faintly  clouded  appearance. 
Its  outline,  moreover,  is  not  sharply  defined,  but  uneven  and  indis- 
tinct, passing  over  gradually  and  almost  insensibly  into  the  faintly 
clouded  retina,  so  that  the  disk  appears  surrounded  by  a  slight  halo. 
The  retinal  veins  also  remain  somewhat  dilated,  veiled,  and  tortuous. 
Sometimes  we  may  distinctly  follow  the  atrophic  changes  in  one 
portion  of  the  papilla,  whilst  the  other  still  retains  the  peculiar 
characters  of  neuritis.  These  appearances  are  well  illustrated  in 
Liebreich's  Atlas,  Plate  XI.,  Figs.  8  and  9. 

I  must  here  call  attention  to  the  fact  that  Mr.  Wordsworth,  Mr. 
Hutchinson,  and  some  other  observers,  consider  that  a  peculiar  and 
characteristic  form  of  atrophy  of  the  optic  nerve  is  met  with  in 
tobacco  amaurosis. 

Mr.  Hutchinson,  in  a  paper  on  Tobacco  Amaurosis  read  before 
the  Roy.  Med.  and  Chir.  Society,*  says:  " The  cases  which  form  the 
subject  of  this  paper  are  recognized  by  the  loss  of  vascular  supply 
to  the  optic  nerve  itself.  There  is  not  usually  much  diminution  in 
the  size  of  the  vessels  which  supply  the  retina,  and  often  these 
remain  of  good  size  when  the  nerve  itself  is  as  white  as  paper.  The 
first  stage  (one  which  is  usually  very  transitory,  and  perhaps  often 
altogether  omitted)  is  one  of  congestion,  during  which  the  disk 
looks  too  red.  Then  follows  pallor  of  the  outer  half  of  the  nerve 
disk,  that  part  which  is  nearest  to  the  yellow  spot.  During  these 
stages  the  patient  complains  of  dimness  of  vision  merely.  Every- 
thing seems  in  a  fog  to  him,  but  he  has  no  pain  in  the  eyes,  nor 
any  photophobia  or  photopsise.  In  a  later  stage,  the  whole  of  the 
optic  disk  has  become  pale,  even  to  blue-milk  whiteness;  and  later 
still  there  is  proof,  not  only  of  ansemia  of  the  nerve,  but  of  advanced 
atrophy.  The  stages  generally  occupy  from  four  months  to  a  year. 
In  many  cases  the  patient  becomes  at  length  absolutely  blind,  but 
in  others,  the  disease,  having  advanced  to  a  certain  point,  is  ar- 
rested. There  is  from  first  to  last  no  evidence  of  disease  of  any 
structure  in  the  eyeball,  excepting  the  optic  nerve,  and  even  after 
years  of  absolute  blindness,  the  retina,  choroid,  etc.,  remain  healthy 
and  their  blood  supply  good.  Almost  always  both  eyes  are  aflfected, 
and  progress  almost  pari  passu.  Sleepiness,  a  little  giddiness,  and 
a  little"  headaclie  are  usually  the  only  constitutional  symptoms 
which  attend  it,  and  these  disapj)ear  at  a  later  stage  ana  the  pa- 
tient regains  his  usual  health.  As  there  is  no  tendency  to  fatal 
complications,  opportunities  for  post-mortem  examination  of  the 
brain  are  hardly  ever  obtained." 

In  cases  of  lateral  hemiopia,  we  may  also  in  rare  instances  meet 
with  a  partial  atrophy  of  tlie  disk  with  excavation,  which  corre- 
sponds to  that  half  of  the  optic  nerve  which  is  supplied  by  the 
fibres  from  the  affected  optic  nerve.  But  a  long  time  elapses  be- 
fore symptoms  of  such  atrophy  begin  to  show  themselves  ;  indeed, 
hemiopia  may  exist  for  a  very  long  period  without  the  slightest 
trace  of  atrophy  being  recognizable. 

'  '»  Transactions  of  the  Roy.  Med.  and  Chir.  Society,"  1867,  p.  411. 
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4— EXCAVATION  OF  THE  OPTIC  XERVE. 


There  are  three  forms  of  excavation  or  cupping  of  the  optic  nerve, 
viz.,  1»  The  i^onqenital  pky8iolo(fical  excavation.  2.  The  exfyivahon 
from  atrophy  of  tKe  optic  nerve.  3.  The  glaucomaious  or  pressure  exca- 
vation. 

In  the  eongetnlal  physiological  excavaliorij  we  find  that  the  cupping^ 
is  generally  limited  to  the  central  portion  of  the  optic  disk  ;  that 
it  ift  mostly  very  small  and  shallow,  and  that  it  may  continue 
thmughout  life  without  undergoing  any  changes.  In  some  ea^es, 
the  cup  18  not  situated  in  the  centime  of  the  disk,  but  slightly 
towards  the  outer  (tenifjoral)  side.  Sornetinies  the  excavation  is 
well  marked  and  easily  reco^jnizable,  the  central  [K>rtion  of  the 
optic  disk  pi'eseuting  a  j»eeuliar  white,  glistening  ap{»ear:ince,  of 
varyiiig  size  and  form.  This  central  glistening  spot  may  he  oval, 
circular,  or  longitudiiiaK  and  its  size  is  generally  very  inconsiderable 
in  cotnjtarison  with  that  of  the  optic  disk  ;  it  \b  surrounded  by  a 
reddish  ztuie,  which  may  even  be  almost  of  the  same  color  as  the 
background  of  the  eye.  The  width  of  this  zone  varies  with  the  * 
extent  of  the  excavation  ;  if  the  latter  be  small,  the  zone  will  be 
very  considerable ;  but  if  it  be  large,  the  zone  will  be  narrow,  and 
ijimited  to  the  periphery  of  the  disk.  The  edges  of  the  cup  are 
'generally  slightly  sloping,  and  never  abrupt  or  steep^  the  excava- 
tion passinf^  gradually  over  into  the  darker  zone,  without  there 
being  any  sharply-defined  margin.  But  if  tlie  excavation  is  conical 
or  funnef-shai^d,  the  edges  are  more  abruj»t,  an<l  the  margin  moi-e 
.defined,  AVo  find  that  the  retinal  vessels  ala4>  undergo  [leeuliar 
'changes  in  their  course  from  tlie  periphery  towards  the  centre  of 
the  disk,  for  when  they  arrive  at  the  margin  of  the  excavation, 
instead  of  passing  straight  on,  they  describe  a  more  or  le^is  acute 
curve  as  they  dip  down  into  it.  This  curve  may  be  very  slight 
and  gradual  if  the  cup  is  shallow,  but  if  it  is  deep  and  extenstve^ 
the  curve  may  be  abrupt,  giving  rise  to  a  dispUicement  of  the 
ves4«iels.  In  the  expanse  of  the  excavation,  the  vessels  generally 
flj^t^ume  a  slightly  darker  shade  ;  sometimes  they,  however,  apiiear 
of  a  lighter,  more  rosy  hue,  and  seem  to  be  enveloped  by  a  delicnte 
veil. 

In  some  cases,  as  was  first  pointed  out  by  H.  Miiller,  the  surfac© 
of  the  same  disk  may  show  a  physiological  depression  and  elevation. 
The  outer  portion  of  the  disk  is  slightly  excavated,  whereas  the 
nasal  half  is  elevated,  and  the  two  halves  of  the  papilla  present 
most  marked  and  striking  dilFerences,  which  might  easily  be  mis- 
taken for  pathological  apjiearances  by  a  careless  observer.  In  such 
a  case,  we  find  that  the  cup  Las  no  sharply-defined  bonier,  and 
that  in  its  expanse,  the  j:*eculiar  stippling  due  to  the  lamina  cribrosa 
is  very  observable,  which  is  not  the  case  in  tlie  other  half.  The 
color  of  the  excavated  portion  is  pale  and  whitish,  l^eincj  in  strong 
contrast  with  the  elevated  part,  which  ap]>earB  abnormally  red  and 
vascular.     The  outline  of  the  disk  also  diflers,  for  at  the  temponil 
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side  it  is  sharply  defined  and  the  scleral  ring  very  apparent,  whereas 
at  the  nasal  side  it  is  indistinct  and  more  or  less  hidden.  The 
retinal  vessels  can  be  seen  to  mount  up  from  the  centre  of  the  disk 
over  the  edge  of  the  elevation,  at  which  point  they  are  somewhat 
bent,  sometimes  to  such  a  degree  that  their  continuity  may  be 
slightly'  lost. 

In  the  excavation  from  atrophy  of  the  optic  nerve^  we  also  meet  with 
well-marked  and  very  characteristic  symptoms.  The  retinal  ves- 
sels will  be  found  greatly  diminished  in  calibre,  the  arteries  small 
and  thread-like,  perhaps  hardly  apparent ;  the  veins  may  at  first 
retain  their  normal  size,  or  be  even  slightly  dilated,  but  in  the 
course  of  the  disease  they  also  diminish  greatly  in  diameter.  The 
color  of  the  disk  is  likewise  changed  ;  instead  of  the  rosy-yellow 
apjjearance  which  it  presents  in  the  normal  eye,  it  assumes  a  more 
or  less  grayish-white  or  bluish-white  color,  which  may  be  limited 
to  a  portion  of  the  disk  or  extend  to  its  whole  expanse,  lending 
it  a  ]:>eculiar  glistening,  tendinous,  or  mother-of-pearl  appearance. 
The  bluish -gray  color  of  the  optic  nerve,  as  has  been  already  stated, 
is  often  met  with  in  spinal  amaurosis ;  being  by  some  considered 
almost  characteristic  of  this  aftection.  The  atrophic  excavation, 
although  perhaps  extensive  on  the  surface,  is  generally  very  shallow, 
the  descent  being  gradual  and  sloping,  not  abrupt ;  consequently, 
the  retinal  vessels,  on  arriving  at  the  edge  of  the  cup  from  the 
periphery  of  the  disk,  do  not  show  any  marked  displacement,  but 
only  describe  a  more  or  less  acute  curve.  Sometimes  this  curve  is 
so  slight  that  it  is  hardly  perceptible.  Even  in  those  rare  cases  in 
which  the  excavation  is  tolerably  deep,  the  descent  is  not  abrupt, 
and  for  this  reason  there  is  no  marked  displacement  of  the  vessels 
at  its  edge;  and  on  moving  the  convex  lens  of  the  ophthalmoscope 
to  and  fro,  so  as  to  make  it  act  as  a  prism,  the  bottom  of  the  ex- 
cavation does  not  move  as  a  whole,  but  only  certain  portions  of  the 
excavation  undergo  a  slight  displacement ;  and  this  parallax  is  very 
dili'erent  to,  and  easily  aistinguishable  from,  that  met  with  in  the 
e^laucomatous  cup.  Moreover,  the  sudden  interruption  of  the  over- 
filled veins  at  the  edge  of  the  excavation,  which  is  so  very  character- 
istic in  the  glaucomatous  form,  is  also  wanting. 

The  glancomatous  or  pressure  excavation  (Plate  VL,  Figs.  15  and  16) 
is  distinguished  by  the  following  typical  symptoms.  The  cup  is 
not  partial  and  confined  to  the  central  portion  of  the  optic  disk  as 
in  the  physiological  form,  but  it  extends  quite  to  the  edge  of  the 
disk,  its  diameter  equalling  that  of  the  latter,  and  the  lamina  cri- 
brosa  being  stretched  and  pushed  backwards.  Even  although  it 
may  not  yet  have  attained  a  considerable  depth,  the  edge  is  atways 
abruj^t  and  precipitous,  thus  diflfering  greatly  from  the  atrophic 
excavation,  in  which  the  descent  is  gradual  and  sloping.  The  edges 
may  also  overhang  the  cup,  which  has  undermined  the  margin  of 
the  papilla.  The  disk  is  surrounded  by  a  light  yellowish-white 
ring,  which  is  due  to  the  reflection  of  light  from  the  anterior  laminae 
of  the  scleral  ring,  the  choroid  being  tninned  and  atrophied  at  this 
point.     This  zone  varies  in  width  according  to  the  depth  of  the 
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comatous  cup  supervene  upon  a  physiological  one,  we  may  at  tlie 
outset  of  the  disease  sometimes  observe  the  two  existing  together, 
the  vessels  showing  the  double  displacement — the  one  at  the  edge 
of  the  physiological  excavation  and  within  the  area  of  the  papilm, 
the  other  more  abrupt  and  marked,  and  situated  at  the  edge  of  the 
optic  disk.  But  at  a  later  period  the  appearances  of  the  physio- 
logical cup  are  lost,  the  latter  becoming  involved  in  the  glaucoma- 
tous excavation. 

In  the  majority  of  cases  it  is  not  difficult  to  distinguish  the 
glaucomatous  excavation  from  the  others,  even  before  it  has  reached 
any  considerable  depth  ;  the  extent  of  the  cup,  the  abrupt  and  pre- 
cipitous edges,  tlie  peculiar  displacement  of  the  vessels  at  its  margin, 
and  the  spontaneous  or  easily  producible  arterial  pulsation,  will  be 
found  the  surest  guides.  Where  symptoms  of  atrophy  of  the  optic 
nerve  accompany  the  formation  of  a  glaucomatous  excavation, 
there  may  be  some  difficulty  in  ascertaining  which  is  the  primary 
affection,  more  particularly  in  those  cases  in  which  atrophy  of  the 
optic  nerve,  dependent  upon  cerebral  amaurosis,  has  become  com- 
plicated with  inflammatory  glaucoma.  In  such,  a  comparison  of 
the  two  eyes  and  a  careful  and  searching  examination  into  the 
history  of  the  case,  will  generally  clear  up  the  difficulty.  ,  But  we 
must  remember,  that  in  glaucomatous  excavation  the  optic  nerve 
often  undergoes  atrophic  changes  and  becomes  very  white. 

At  the  commencement  of  the  glaucomatous  excavation,  the 
cupping  may  be  partial,  being  confined  to  one  portion  of  the  optic 
disk  ;  but  it  will  already  show  the  typical  symptoms  of  the  pressure 
excavation.  The  optic  disk  is  [)erhaps  completely  surrounded  by 
a  broad  scleral  zone,  the  veins  become  somewhat  dilated  and  ab- 
ruptly displaced  at  the  edge  of  the  cupped  jwrtion,  and  there  is  a 
bluish  shadow  at  the  periphery  of  the  latter,  which  is  gradually 
shaded  oft"  to  a  lighter  color  towards  the  centre. 

Von  Graefe  has  pointed  out  the  very  interesting  and  important 
fact,  that  a  glaucomatous  excavation  may  become  shallower  after 
the  operation  of  iridectomy,  thus  proving  that  the  cup  depends  ujjon 
an  increase  in  the  intra-ocular  tension.  The  best  cases  to  illus- 
trate this  fact  are  those  in  which  acute  symptoms  have  supervened 
uix)n  chronic  glaucoma.  In  such  cases,  the  excavation  becomes 
more  shallow  and  saucer-like,  the  ends  of  the  vessels  less  abruptly 
displaced,  and  their  interruptions  disappear,  so  that  the  continua- 
tion of  the  vessel  from  the  retina  on  to  the  disk  can  be  distinctly 
traced,  althougli  it  may  be  somewhat  curved.  We  mav  also  notice 
that  vessels  which  were  slightly  curved  at  the  edge  of  the  disk,  now 
become  straight  again. 


5— PIGMENTATION    OF  THE  OPTIC  NERVE. 

When  describing  the  normal  appearances  presented  by  the  fundus 
oculi,  I  mentioned  that  we  frequently  meet  with  a  more  or  less 
marked  and  extensive  deposit  of  pigment  at  the  edge  of  the  optic 
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disk,  and  that  this  is  quite  physiolocfical,  and  has  no  pathological 
Bignification.  Sometimes  this  deposit  is  but  slight,  and  forms  a 
xiaiTOW  crescent  at  one  jiart  of  tlie  margiti  of  the  disk,  just  along 
the  choroidal  ring;  in  other  cases  it  is  more  considerable  in  sijse, 
and  may  embrace  a  large  portion  of  the  edge  of  the  optic  nerve 
entrance. 

In  very  rare  instances,  a  considerable  amount  of  pigment  has 
l>een  observed  to  be  deposited  in  tlie  expanse  of  the  disk.  Thus 
Lieljreich*  has  published  a  case  in  which,  after  a  severe  accidenr, 
there  ensued^  in  both  eyes,  atrophy  of  the  optic  nerve,  with  marked 
pigment  deposit  within  the  disk*  This  was  Cxspecially  the  case  in  the 
left  eye,  in  which  the  wdiole  of  the  disk,  excepting  the  very  centre 
and  a  portion  at  the  temporal  si<le,  was  occupied  by  dense  black 

,  pigment.  Liebreich  supposes  that  the  black  coloration  of  the  disk 
was  due  to  pigment  cells,  which  had  become  dcveloj>ed  in  the  con- 
nective tissue  which  replaces  the  !ierve  fibres  in  atrophy  of  the 
optic  nerve*  Knapp*  also  reports  cases  of  extensive  pigmentation 
of  the  optic  disk,  which  had  occurred  aft43r  an  accident,  but  con- 
siders that  it  is  the  result  of  hemorrbagic  ettusion  within   the 

^eheath  of  the  optic  nerve,  wdiieh  afterwards  undergoes  pigment 
degeneration,  the  same  thing,  in  fact,  as  we  so  often  find  occurring 
in  blood-etl'usion  in  the  retina.  Another  instance  is  recorded  by 
Ilirschberg,^  in  which  a  large  deposit  of  pigment  occuri'ed  in  the 
o|»tic  disk,  in  an  eye  which  had  received  a  severe  blow  from  a  piece 
of  iron. 

Mauthner*  has  once  observed,  in  a  perfectly  healthy  eye,  a  minute 
brightly-glistening  speck  at  the  margin  of  the  disk,  which  wns  evi- 
dently a  cholesterine  crystal;  it  is  less  parely  met  with  after  certain 
morbid  changes  in  the  optic  nerve,  e*  y,,  neuritis.  Dr.  Tweedie,  of 
Univei'sity  College  Hospital,  hae  recently  had  under  his  care  a  cn»e 
of  optic  neuritis,  in  the  course  of  which  five  brilliantly*glistening 
specks  of  cholesterine  crystals  were  formed  on  the  disk.  Subse- 
quently four  of  them  disapjN^ared. 


6._TUM0RS  OF  THE  OPTIC  NERYE,  ETC. 

Tumors  of  the  optic  nerve  are  of  rare  occurrence,  and  ditficult  to 
diasrnose  with  the  opbthalmoscojie.  Von  Graefe*  records  a  case  in 
whTch  there  w^as  a  large  retro  ocular  orbital  tumor,  causing  a  pro- 
trusion of  the  eye  to  the  extent  of  9'".  The  sight  was  coujpletely 
lost.  With  theophthalmoseoiie,  the  retinal  veins  were  found  to  be 
dilated  and  tortuous,  but  the  arteries  attenuated.  At  the  inner 
half  of  the  disk  (to  which  it  w*ns  confined)  w*as  noticed  a  jieculiar 
ftteep  and  abrupt  elevation.  The  latter  projected  about  1'"  above 
the  iierfectly  level  outer  half  of  the  disk,  and  hung  slightly  over 
the  inner  edge.   Within  this  elevated  portion,  the  substance  of  the 


»  •*  Annale*  trOculieliqiie.'*  Hi,  81. 
*  ••A.  f.  O.."  X,  I,  W^'L 
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disk  was  of  an  opaque  grayish-red  tint,  and  the  retinal  vessels  were 
completely  hidden.  On  microscopic  examination  by  Dirs.  Reck- 
linghausen and  Schweigger,  it  was  found  to  be  a  tumor  (myxoma) 
of  the  optic  nerve.  In  another  case  of  orbital  tumor  reported  by 
Dr.  Jacobson,*  the  ophthalmoscope  also  revealed  a  striking  projec- 
tion of  a  portion  of  the  optic  disk,  in  which  the  retinal  vessels  were 
lost.  The  whole  apj>earance  of  the  disk,  the  variations  in  color  of 
different  portions  of  it,  as  well  as  the  course  of  the  retinal  vessels, 
were  most  peculiar.  This  was  also  found  to  be  a  myxo-sarcomatous 
tumor  of  the  optic  nerve. 

A  very  extraordinary  case  of  injury  of  the  optic  nerve,  with  rup- 
ture of  the  central  vessels,  has  been  described  by  Dr.  Hermann 
Pagenstecher.^  The  injury  occurred  in  a  girl,  aged  12,  who  was 
hit  on  the  right  eye  with  the  sharp  point  of  an  iron  rod,  which 
entered  the  orbit  just  below  its  upper  margin,  causing  a  wound  of 
rather  more  than  an  inch  in  length.  The  lids  were  much  swollen, 
the  eyeball  slightly  prominent,  its  movement  upward  somewhat  im- 
paired, but  no  direct  injury  of  the  globe  could  be  detected.  The 
pupil  was  dilated  and  immoveable,  and  the  sight  completely  lost, 
there  being  not  the  faintest  perception  of  even  strong  sunlight. 
The  ophthalmoscope  revealed  a  most  peculiar  condition,  of  which  I 
can  here  only  give  the  briefest  outline.  The  optic  disk  was  com- 
pletely hidden  oy  a  brightly-glistening  white  effusion,  which  ex- 
tended in  a  broad  zone  on  to  the  retina,  measuring  about  four  times 
the  diameter  of  a  normal  optic  papilla ;  no  trace  of  any  retinal 
vessel  was  evident  on  this  patch,  with  the  exception  of  one  vessel 
running  upwards  (reverse  image).  In  the  course  of  a  few  days  the 
effusion  became  slowly  absorbed,  the  optic  disk  reappeared,  the 
vessels  showing,  however,  very  peculiar  interruptions  on  and  near 
its  expanse,  and  gradually  the  collateral  circulation  became  estab- 
lished. Very  extensive  pigment  dejwsits  were  formed  in  the  cho- 
roid, and  subsequently  on  the  optic  disk. 


7— OPAQUE  OPTIC  NERVE  FIBRES. 

Amongst  the  physiological  peculiarities  of  the  retina  which  are 
sometimes  met  with,  is  one  which,  if  it  be  at  all  fully  developed, 
may  easily  be  mistaken  for  an  exudation  into  the  retina.  It  is  a 
well-known  fact,  that  in  the  human  subject  the  nerve  tubules  of  the 
optic  nerve  lose  their  medullary  sheath  at  the  cribriform  tissue, 
passing  on  to  the  most  anterior  portion  of  the  papilla,  and  thence 
to  the  retina,  denuded  of  their  sheath,  i.e.,  simply  in  the  form  of 
transparent  axis  cylinders.  In  certain  animals  however,  especially 
rabbits,  the  sheath  is  continued  on  to  the  retina.  Now,  this  some- 
times also  happens  in  the  human  subject  (as  was  first  pointed  out 
by  Virchow),  the  optic  nerve  fibres  retaining  their  medullary  sheath 

'  **A.  f.  0.,"  X.  2,  55.  «  Ibid.,  xy.  1,  228. 
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for  a  short  distance  on  to  the  retina,  m  that  the  latter,  instead  of 
hein^  transparent,  will  at  such  points  ^how  a  marked,  white  opacity. 
The  o[*hthahnoscopic  diagnosis  of  opaqne  norre  fibres  is  by  no  means 
difficult,  and  a  little  care  and  reflection  should  guard  any  observer 
from  mistaking  these  appearances  for  morbid  changes  in  tbe  retina, 
AW*  notice  in  such  cases,  that  the  optic  nerve,  Instead  of  bein^ 
ebarply  and  clearly  defined  and  surrounded  by  transparent  retina, 
shows  at  certain  points  peculiar  white,  striated,  tongue*!ike  pro- 
jections, which  extend  a  little  way  into  the  retina*  Tliese  patcbe^^ 
terminate  iu  an  irrejjular  manner,  their  outline  showing  faint 
**  feathery*^  stria?.  It  is  a  tact  of  much  diagnostic  importance,  that 
the  retina  in  the  immetliate  vicinity  of  these  patches  is  perfectly 
healthy  and  transparent,  there  being  not  the  faintest  trace  of  hazi- 
ness of  the  retina  due  to  serous  infiltration.  Whereas,  in  exudations 
into  tbe  retiua  the  contiguous  portions  always  show  a  certain  de- 
gree of  cloudiness. 

The  retinal  ves^^ls  may  be  partly  or  completely  hidden  iu  these ' 
white  patches,  which  is  especinlty  the  ciisQ.  if  the  latter  ai*e  con- 
siderable in  size.  We  then  find  that  the  vessels  pass  frota  the  centre 
of  tbe  disk  up  to  the  edge  of  the  opacity,  become  hidden  by  this, 
and  reappear  at  its  periphery,  being  tbeuce  distributed  in  a  normal 
manner  over  the  retiua.  These  opacities  vary  much  in  size  and 
number.  In  some  cases  there  are  only  two  or  three  small  patches; 
in  others  there  is  one  large,  irregular  white  figure  which  surrounds 
the  greater  portion  or  even  the  whole,  of  the  disk,  and  extends, 
jicrbajts,  for  a  considerable  distance  on  to  the  retiua-  (For  a  beau- 
titul  illustration  of  such  a  condition,  iv*^/^  Liebreich*8  Atlas,  Plate 
XII,,  Figs.  1  antl  2.)  Sometimes  the  little  wliite  patches  may  even 
sliow'  themselves  on  the  retina  at  some  little  distance  from  tbe  disk, 
not  being  in  contact  with  it,  but  separated  from  it  by  a  portiou  of 
nonuat  retina,^ 

Tlie  opacity  due  to  thickening  of  the  optic  nerve  fibres  may  be 
particularly  <listinguislicil  from  an  inflammatory  exudation  into  the 
rethia  and  optic  nerve  by  tlie  following  sjnnptoms: — 

Ist,  Tbe  optic  disk  itself  is  perfectly  normal  both  in  color  and 
transparency,  and  the  vessels  within  its  expanse  are  also  quite 
he^iltby  in  appearance.  In  retinitis,  esjiecially  when  the  morbid  pn> 
dacts  are  so  close  to  the  optic  nerve,  the  disk  is  always  more  or  less 
hypenemic,  indistinct,  opaque, and  jierhajis  somewhat  swollen;  the 
veinson  its  surface  are  dilated  and  i*erhaps  tortuous,the  arteries  gene- 
rally somewluit  attenuated,  and  both  sets  of  vessels  perhaps  slightly 
veiled.  2d.  Tbe  opacities  cansetl  l»y  thickened  nerve  fibres  termi- 
nate, as  has  been  already  stated,  in  a  jM^Hi^uliar  manner,  like  the  tine 
divisions  of  a  tongue  of  flauje.  Tliey  end  abruptly  in  tbe  healthy 
retina,  and  only  here  and  there  can  a  faint  tmce  of  thickened  nerve 
fibre  lie  followed  for  a  very  short  distance.  3d.  Tlie  retina  is  per- 
fectly normal,  both  in  color  and  transparency,  quite  up  to  the  opaque 

'  ThlB  fuel  l*aa  beeo  reriflcd  by  diaacclmn  by  Recklitighausen.  Vide  YircUow's 
**ArcIiiv.,"  VOL  x.  164. 
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spot,  the  retinal  vessels  are  also  absolutely  normal;  whereas,  in 
retinitis  accompanied  with  inflammatory  deposits  in  the  retina, 
the  condition  is  quite  different,  for  then  we  find  that  the  retina  is 
more  or  less  opaque  and  cloudy  within  a  certain  area  around  the 
exudations,  this  cloudiness  gradually  shading  off  into  the  normal 
retina.  The  vessels  are  also  changed,  the  veins  being  dark,  tortuous, 
and  dilated,  the  arteries  attenuated,  and  there  are  generally  also 
extravasations  of  blood  scattered  about  on,  and  between,  the  vessels. 
4th.  If  the  eye  is  otherwise  healthy,  the  sight  and  the  field  of  vision 
are  perfect.  If  the  opacity  is  extensive,  the  "blind  spot,"  corre- 
sponding to  the  area  of  the  disk,  will  be  enlarged. 

Mauthner*  narrates  a  very  interesting  and  peculiar  case,  in  which 
there  was  a  bifurcation  of  the  optic  nerve  fibres,  which  appeared  to 
be  collected  into  two  bundles,  the  one  passing  upwards,  the  other 
downwards,  the  retinal  vessels  taking  the  same  course,  whilst  on 
the  inner  and  outer  portion  of  the  disk  there  were  no  vessels.  The 
fibres  were  devoid  of  their  sheath,  and  hence  their  tint  was  not 
brilliantly  white,  but  their  situation  and  course  were  very  marked 
and  distinct,  on  account  of  the  close  super-imposition  of  the  indi- 
vidual fibres,  which  rendered  the  upper  and  lower  margin  of  the 
papilla  quite  lost  and  indistinct. 

'  Virchow's  "Archiv./'  vol.  x.  267. 
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for  a  short  distance  on  to  the  retina,  so  that  the  latter,  instead  of 
being  tniuftjiarent,  will  at  such  ix>ints  filiow  a  marked,  white  opacity. 
TliC  ofihthalnioscopic  diagnosis  of  opaque  nerve  iibres  is  by  no  means 
difficult,  and  a  little  care  and  reflection  sbonld  guard  any  observer 
fnMTi  mistaking  these  appearanec^s  for  morbid  eh  angles  in  the  retina. 
AVc  notice  in  such  cases,  that  the  optic  nerve,  instead  of  being 
eliurply  and  clearly  defined  and  surrounded  by  transjjarent  retina, 
shows  at  certain  points  peculiar  white,  striated,  ton^ii^ue-like  pro- 
jections, which  extend  a  little  way  into  the  retina.  These  patches 
terminate  in  an  irregular  manner,  their  outline  showing  faint 
'*  feathery"  striae  It  h  a  fact  of  much  diagnostic  importance,  that 
the  retina  in  the  imme'liate  vicinity  of  tliese  patches  is  perfecllj' 
licalthy  and  tratispareut,  tliere  being  not  the  faintest  trace  of  hazi- 
ness of  the  retina  due  to  serous  intiltratioo.  Whereas,  in  exudations 
into  the  retina  the  contiguous  portions  always  show  a  certain  de- 
gree of  cloudiness. 

The  retinal  vessels  may  be  partly  or  completely  hidden  in  those' 
white  iiatcbes,  which  is  especially  the  case  if  the  latter  are  con- 
siderable in  size.  We  then  find  that  the  vessels  pass  from  the  centre 
of  the  disk  up  to  the  edge  of  the  opacity,  become  bidden  b}^  this, 
and  reapi>ear  at  its  periphery,  being  thence  distributed  in  a  normal 
manner  over  the  retina.  These  opacities  vary  much  in  size  and 
nund>er.  In  some  cases  there  are  only  tw^o  or  three  small  |mtches; 
in  others  there  is  one  large,  irregular  w* bite  figure  which  surrounds 
the  greater  portion  or  even  the  whole,  of  the  disk,  and  extends, 
perhaps,  for  a  considerable  distance  on  to  the  retina*  (For  a  beau- 
tiful illustration  of  such  a  condition,  t'fV/(^  Liehreieh's  Atlas,  Plate 
XIL,  Figs.  1  and  2,)  StunetimcH  the  little  white  patches  may  even 
show  themselves  on  the  retina  at  some  little  distance  from  the  disk, 
not  being  in  contact  with  it,  but  separated  from  it  by  a  jtortion  of 
nornjul  retina»^ 

The  ojiiieity  due  to  thickening  of  the  optic  nerve  fibi-es  may  be 
particularly  distinguislied  fiiJin  an  inflammatory  exudation  into  the 
retina  and  optic  nerve  by  the  following  symptoms: — 

1st.  The  optic  disk  itself  is  perfectly  normal  l»otli  in  color  and 
transparency,  and  the  vessels  within  its  expanse  are  also  quite 
hcidthy  in  appearance.  In  retinitis,  esi>ecially  when  the  morbid  pro- 
ducts are  so  close  to  the  oiitic  nerve,  the  disk  is  always  more  or  i€ 
hypera'^mic,  indistinct,  o|nique,  and  perhaps  somewhat  swollen  •  *b^* 
veinson  its  surface  are  <lilated  and  perhaps  tortuous,  the  arteri* 
rally  soniewliat  attenuated,  and  botii  sets  of  vessels  [xn-hai^s  i 
VL*iled*  2d.  The  opacities  caused  by  tliickened  nerve 
nate,  as  haa  been  already  stated,  iu  a  [leculiar : 
divisions  of  a  tongue  of  flame.  They  end 
retina,  and  only  here  and  there  can  a  faint 
libre  be  followed  for  a  very  short  di 
fectly  nornuil,  both  in  collar  and  tranapiaf 

I  Tht9  fnet  Uas  been  verified  by  dlaAectiott 
*^ArcUiv./*  vol,  x,  IC4. 
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spot,  the  retinal  vessels  are  also  absolutely  normal;  whereas,  in 
retinitis  accompanied  with  inflammatory  deposits  in  the  retina, 
the  condition  is  quite  different,  for  then  we  find  that  the  retina  is 
more  or  less  opaque  and  cloudy  within  a  certain  area  around  the 
exudations,  this  cloudiness  gradually  shading  off  into  the  normal 
retina.  The  vessels  are  also  changed,  the  veins  being  dark,  tortuous, 
and  dilated,  the  arteries  attenuated,  and  there  are  generally  also 
extravasations  of  blood  scattered  about  on,  and  between,  the  vessels. 
4th.  If  the  eye  is  otherwise  healthy,  the  sight  and  the  field  of  vision 
are  perfect.  If  the  opacity  is  extensive,  the  "blind  spot,"  corre- 
sponding to  the  area  of  the  disk,  will  be  enlarged. 

Mautnner*  narrates  a  very  interesting  and  peculiar  case,  in  which 
there  was  a  bifurcation  of  the  optic  nerve  fibres,  which  appeared  to 
be  collected  into  two  bundles,  the  one  passing  upwards,  the  other 
downwards,  the  retinal  vessels  taking  the  same  course,  whilst  on 
the  inner  and  outer  portion  of  the  disk  there  were  no  vessels.  The 
fibres  were  devoid  of  their  sheath,  and  hence  their  tint  was  not 
brilliantly  white,  but  their  situation  and  course  were  very  marked 
and  distinct,  on  account  of  the  close  super-imposition  of  the  indi- 
vidual fibres,  which  rendered  the  upper  and  lower  margin  of  the 
papilla  quite  lost  and  indistinct. 

'  Virchow's  **Archiv.,"  vol.  x.  267. 
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for  a  short  distance  on  to  the  retina,  so  that  the  latter,  instead  of 
being  traii!^])arent,  will  at  soeh  points  diow  a  marked,  white  opacity. 
The  n]»hthalmoscopie  diagnosis  of  opaque  nerve  fibres  is  by  no  means 
difficult,  and  a  little  care  and  reflection  shouhl  gnard  any  observer 
from  mistaking  these  appearances  for  morbid  changes  in  tlie  retina, 
AVe  notice  in  Buch  eas^es,  that  the  optic  nerve,  instead  of  lieing 
sliarply  and  clearly  defined  and  snrroandeii  by  transparent  retina, 
bIiows  at  certain  points  peculiar  white,  striated,  tongue-like  pro- 
jections, which  extend  a  little  way  into  the  retina.  Tliefle  patches 
terminate  in  an  irregular  manner,  their  outline  showing  faint 
*^  feathery"  stria?*  It  h  a  fact  of  much  diagnostic  importance,  that 
the  retina  in  the  immediate  vicinity  of  tliese  patches  is  j>erfectly 
healthy  and  transparent,  there  being  not  the  faintest  trace  of  hazi- 
ness of  tlie  retina  due  to  serous  infiltration.  Whei-eas,  in  exudations 
into  the  retina  the  contiguous  portions  always  show  a  certain  de- 
gree of  cloudiness. 

The  ret i mil  vessels  may  be  partly  or  completely  hidden  in  those* 
white  patches,  which  is  especially  the  case  if  the  latter  are  con- 
siderable in  size.  We  then  tind  that  the  vessels  pass  from  the  centre 
of  the  disk  np  to  the  edge  of  the  opacity,  become  hidden  by  this, 
and  reappear  at  its  periphery,  being  thence  distributed  in  a  normal 
Tuanner  over  the  retina.  These  ojmcities  vary  much  in  size  and 
number.  In  some  cases  there  are  only  two  or  three  small  ).»atehes; 
in  others  there  is  one  large,  irreguhir  white  figure  which  surrounds 
the  greater  jwrtion  or  even  the  whole,  of  the  disk,  and  extends, 
perhaps,  for  a  considerable  distance  on  to  the  retina.  (For  a  beau- 
tii'ul  illustration  of  such  a  condition,  tv//f  Liebreich's  Atlas,  Plate 
XII.,  Figs.  1  ami  2.)  Sometimes  the  little  white  patcliea  may  even 
siiow  themselves  on  the  retina  at  some  little  distance  from  the  disk, 
not  being  in  contact  with  it,  but  separated  from  it  by  a  portion  of 
normal  retina.* 

The  opacity  due  to  thickening  of  the  optic  nerve  fibres  may  be 
particularly  distinguished  fmni  an  inflammatory  exudation  into  the 
retina  and  optic  nerve  by  the  following  symptoms: — 

Ist.  The  optic  disk  itself  is  pierfectly  normal  both  in  color  and 
transjiarency,  and  tlie  vessels  within  its  expanse  are  also  quite 
healthy  in  appeanuice.  In  retinitis,  especially  when  the  morbid  pro- 
ducts are  so  close  to  the  optic  nerve,  the  disk  is  always  more  or  less 
hyperaemic,  indistinct,  oiiaque, and  perhaps  somewhat  swollen;  the 
veinson  its  surface  are  dihUed  and  {crhaps  tortnous,  the  arteries  gene- 
rally somewhat  attenuated,  and  both  sets  of  vessels  perhaps  slightly 
veiled.  2d.  Tiie  opacities  caused  by  thickened  nerve  til>res  termi- 
nate, as  has  been  already  stated,  in  a  f>eculiar  manner,  like  the  tine 
divisions  of  a  tongue  of  flange.  They  end  abruptly  in  the  healthy 
retina,  and  only  here  and  tliere  can  a  faint  trace  of  thickened  nerve 
fibre  be  followed  for  a  very  short  distance.  3d.  The  retina  is  per- 
fectly normal,  both  in  color  and  transparency,  quite  up  to  the  opaque 


•  Tilts  ftict  Ims  been  verified  by  disiBection  by  Uecklingtiauseii.    Vide  Vircbow'a 
*^ArcUiv.,"  vol.  x.  104. 
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spot,  the  retinal  vessels  are  also  absolutely  normal;  whereas,  in 
retinitis  accompanied  with  inflammatory  deposits  in  the  retina, 
the  condition  is  quite  different,  for  then  we  find  that  the  retina  is 
more  or  less  opaque  and  cloudy  within  a  certain  area  around  the 
exudations,  this  cloudiness  gradually  shading  off  into  the  normal 
retina.  The  vessels  are  also  changed,  the  veins  being  dark,  tortuous, 
and  dilated,  the  arteries  attenuated,  and  there  are  generally  also 
extravasations  of  blood  scattered  about  on,  and  between,  the  vessels. 
4th.  If  the  eye  is  otherwise  healthy,  the  sight  and  the  field  of  vision 
are  perfect.  If  the  opacity  is  extensive,  the  "blind  spot,"  corre- 
sponding to  the  area  of  the  disk,  will  be  enlarged. 

Mautnner'  narrates  a  very  interesting  and  peculiar  case,  in  which 
there  was  a  bifurcation  of  the  optic  nerve  fibres,  which  appeared  to 
be  collected  into  two  bundles,  the  one  passing  upwards,  the  other 
downwards,  the  retinal  vessels  taking  the  same  course,  whilst  on 
the  inner  and  outer  portion  of  the  disk  there  were  no  vessels.  The 
fibres  were  devoid  of  their  sheath,  and  hence  their  tint  was  not 
brilliantly  white,  but  their  situation  and  course  were  very  marked 
and  distinct,  on  account  of  the  close  super-imposition  of  the  indi- 
vidual fibres,  which  rendered  the  upper  and  lower  margin  of  the 
papilla  quite  lost  and  indistinct. 

'  Virchow's  **Archiv.,"  vol.  x.  267. 
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Chapter   X. 

AMBLYOPIC    AFFECTIONS    (AMAUROSIS 
AND   AMBLYOPIA). 


Under  the  vague  term  "amaurosis"  were  formerly  included  all 

kinds  of  intra-ocular  diseases  that  were  not  distinguishable  with 
the  naked  eye;  but  since  the  discovery  of  the  oplithalinoseope  has 
revealed  the  true  nature  of  the  diseases  of  the  inner  tunica  of  the  eye 
and  of  the  optic  nerve,  we  are  able  to  confine  the  term  "amaumsis'* 
to  very  narrow  limits.  Indeed  it  is  of  great  practical  imjMrjrtanoe, 
that  a  detinite  undei^tanding  should  be  arrived  at,  aa  to  what 
diseases  are  to  be  included  in  the  group  of  "amblyopic  aftections/* 
Thus  only  can  we  remedy  the  confusion  which  still  exists,  from  the 
fact  that  some  writers  apply  the  nanie  amaurosis  indiscriminately 
to  all  cases  of  total  blindness  dependent  upon  deep-seated  intra- 
(^cular  affections,  whilst  others  give  to  it  a  more  limited  siguiiica- 
tion,  and  confine  it  to  the  loss  of  sight  dependent  upon  intra-cranial 
disease*  I  think,  therefore,  that  Von  Graefe's  signification  sliould 
be  universally  adopted.  He  excludes  from  the  term  "amblyopic 
atteetions''  (amblyopia  and  amaurosis)  all  disturbances  of  sight  de- 
l»endent  ui>on  materiah  perceptible  changes  in  the  refractive  media, 
in  the  internal  tunics  of  the  eye,  ou  neuro-retinitis  and  embolism 
of  the  central  artery  of  the  retina.^  It  may  be  qustioned  whether 
w^e  should  exclude  cases  of  optic  neuritis  from  this  group,  as  they 
are  generally  doe  to  intra-cranial  disease,  and  but  too  frequently 
pass  over  into  consecutive  atrophy  of  the  optic  nerve  and  retina, 
and  more  or  less  complete  blindness.  But  even  in  these  cases,  I 
think  it  would  be  better  and  more  definite  to  term  such  blindness, 
amaurosis  from  optic  neuritis,  just  as  we  should  ep^eak  of  amaurosis 
(or  ambl^'opia  as  the  case  may  be)  from  retinitis  pigmentosa,  from, 
glaucoma  or  embolism  of  the  central  artery  of  the  retina  ;  in  fact, 
that  we  should  strictly  confine  the  term  amaurosis  to  cases  of  blind- 
ness from  primary  atrophy  (degenerative  atrophy)  of  the  optic 
nerve,  and  that  of  amblyopia  (in  a  special  sense),  to  impairment  of 
vision  produced  by  irregularities  in  the  circulation  or  the  nervous 
system,  which  may  lead  in  the  end  to  primary  atrophy  of  the  optic 
nerve, 

'  Vide  Von  Gj-fttfe's  Lecture«on  **Amblyopic  Affections/'  **  KL  M.,"  tSfir^  An 
able  tranalttik^w  of  ihr»P  inifKjrttinl  and  valuatile  Luctarea  by  Mr,  Z.  Laurence  will 
he  found  in  the  ''Uphthalmic  Review,''  ii.  232. 
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Amblyopic  affections  are  also  sometimes  classified  according  to 
the  degree  of  impairment  of  sight.  Thus  the  term  "  amaurosis"  is 
often  confined  to  cases  of  absolute  blindness,  in  which  there  is  not 
the  faintest  perception  of  even  very  strong  light;  the  name  "am- 
blyopia" embracing  all  degrees  of  impaired  sight. 

Liebreich*  distinguishes  three  different  forms — 1st.  Amaurotic 
amblyopia^  in  which  the  sight  is  so  much  deteriorated  that  even  large 
objects  are  only  distinguished  with  difficulty,  or  the  patient  is  not 
able  to  guide  himself.  2d.  Amaurosis ;  in  this  condition  even  large 
objects  can  no  longer  be  distinguished,  there  being  no  qualitative 
but  only  quantitative  perception  of  light,  which  may  exist  either  in 
the  whole  or  only  a  part  of  the  field  of  vision.  3d.  Absolute  amau- 
rosis^ where  the  patient  has  not  the  faintest  power  of  distinguishing 
between  light  and  darkness. 

In  exannuing  the  sight  of  cases  of  amaurosis  and  amblyopia,  it 
is  very  important  to  ascertain  the  condition  of  the  field  of  vision 
with  the  greatest  accuracy.  In  these  diseases,  it  does  not  suffice 
to  examine  the  field  by  daylight,  because  slight  contractions  or  in- 
terruptions may  thus  easily  escape  detection,  which  will  become  at 
once  apparent  if  the  field  is  tested  by  a  more  subdued  liglit,  for 
which  purpose  Von  Graefe's  graduated  disk  of  light  will  be  found 
the  best.  The  mode  and  extent  of  the  contraction  or  interruption 
of  the  field  of  vision,  are  of  great  importance  in  enabling  us  to  form 
our  prognosis  as  to  the  risk  of  a  total  loss  of  vision,  or  the  chances 
of  an  improvement,  or  even  a  restoration  of  the  si^ht. 

In  the  following  description  of  the  difterent  kinds  of  contraction 
and  interruption  of  the  visual  field,  and  their  bearing  upon  the 
prognosis  as  to  the  ultimate  condition  of  the  sight,  etc.,  I  have 
mainly  followed  the  views  of  Von  Graefe  as  expressed  in  the  above- 
mentioned  lectures  on  amblyopic  aftections;  indeed  he  is  the  first 
writer  who  has  attempted  to  lay  down  anything  like  definite  rules 
with  regard  to  the  chief  points  that  should  influence  our  prognosis 
in  this  class  of  diseases.  This,  in  fact,  could  only  be  done  by  one 
who  had  for  many  years  closely  watched  the  course  of  a  vast 
number  of  cases,  and  carefully  studied  their  minutest  details.  A 
mere  hypothetical  generalization,  not  founded  upon  absolute,  suffi- 
cient, and  closely  scrutinized  data,  would  be  simply  valueless. 

Several  different  forms  of  contraction  of  the  field  of  vision  may 
be  observed  in  amblyopic  aftections. 

The  contraction  frequently  commences  at  the  temporal  side  of 
the  field  of  vision  (the  nasal  portion  of  the  retina  being  the  first 
to  sufter),  and  from  thence  either  passes  on  laterally  towards  the 
centre,  or  along  the  periphery  in  an  upvvard  and  downward  direc- 
tion, extending  finally  towards  the  nasal  side;  and  then,  when  the 
whole  periphery  of  the  field  has  become  impaired,  the  contraction 
advances  concentrically  towards  the  axis  of  vision.  The  outlines 
of  both  these  forms  of  contraction  of  the  field  are  often  very  irreg- 
ular and   undulatory.     The  contraction  of  the  field  in  cases  of 

'  *'  Nouveau  Dictionnaire  de  Med.  et  de  Chir.  Prat.,"  785. 
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amaurosis  generally  conimeuces  at  the  temporal  aiile,  but  this  is 
not  always  the  case,  for  it  niay  begin  at  the  nasal.  Whereas,  in 
the  contraction  met  with  in  glaucoma,  it  is  a  very  ehamcteristio 
feature  that  as  a  rule  it  coinfuences  at  the  nasal  side  (the  outer  por- 
tion of  the  retina  becoming  first  impaired).  We  occasionally  find 
that  some  time  after  tlie  first  eye  has  become  atlected  (und  perhaps 
e\'en  amaurotic),  a  gradually  i)rogressive  contraction  of  the  field 
shows  itself  in  the  second  eye,  commencing  y^erhaps  at  a  point  quite 
s^'inmetrical  to  that  in  wliich  the  contraction  began  in  the  eye 
^  originallj^  affected*  Sneh  caf^es  atford  a  most  nidavoralde  prognosis, 
moi-e  esju^cially  if  tlie  central  vision  is  greatly  impaired,  or  already 
perhaps  sunk  below  that  of  the  eccentric  portion  of  the  retina,  for 
these  symptoms  indicate  but  too  surely  a  progressive  atropliy  of 
the  optic  nerve. 

The  contraction  of  the  field  may  be  equilateral  in  both  eyes,  e.a.^ 
the  right  half  of  each  field  may  be  wanting,  and  the  line  of  de- 
niareation  lietween  this  and  the  normal  half  of  the  field  be  quite 
sharply  defined,  and  situated  in  the  axis  of  vision.  This  is  termed 
equilateral  or  bomonymoos  hennopia,  on  account  of  the  corre^pcnid- 
ing  halves  (the  right  or  lett  as  the  case  may  be)  being  atlected. 
The  nature  of  this  condition  is  self-evident,  when  we  remember 
the  anatomical  relations  of  the  optic  nerves  to  each  other»  and  the 
fact  that  their  fibres  decussate  at  the  optic  commissure  (chiasma) 
in  such  a  manner,  that  the  right  optic  nerve  supplies  the  right 

half  of  each  retina  (the  tempc»ral 
Fig.  143.  side  in  the  right  eye,  the  nasid 

j,^  u     in    the   left),   and   the   left  optic 

f  Y  J        nerve  the  left  half,     A  glance  at 

V^^r         Fig.  143  will  explain  the  arrange- 
^^  ment. 

^      ^F  This  figure  represents  the  cora- 

^^^y^  missure  of  t)te  optic  nerves  and 

Jr^^^  their  prolongation  to  the  retina. 

^^  ^r  ^V  R  R  *li*^'  rigbt.^  optic  nerve*     L  the 

^  left  optic  nerve. 

If,  therefore,  a  tumor  or  an  liemorrliagic  eflusion  coinpreBses  the 
\nAx  optic  nerve  on  the  central  side  of  the  commissure,  iu  such  a 
il^Micrag^  completely  to  destroy  its  conductibility,  the  right  halt 
idl  retina  will  be  impaired,  and  consequently  the  left  hftH'  ^^ 
§tld  of  vision  be  wanting.     But  if  the  compression  \s  Vimited^ 
i^^nMiiis^ure,  aflectingonly  tlje  crossed  fibres,  and  leaving  th€ 
Uttimpaired,  the  appearance  will  lie  different.,  for  then 
tkftif  of  each  retina  will  beafiected,  and  the  terx^|»ond  /^^i^B 
[fcU  be  wanting.     In  such  cases,  however,  the  Viemiopu*  li^ 

►ii^fined  as  in  the  cquilateml  form,  for  tH^re  is  gene- 

001  or  h^  broad  line  of  transition,  in  which  tlie  defective 

o^t^  fcU  passes  over  gradually  into  the    healthy  P^pM 

It*  disease  may   not,  however,  be   confined   to   in^S^ 

'ki  situated  principally  in  front  of  or  bchirid  the 

suspected  if  other  symptoms  coexist  with  the 
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heniiopia,  such  as  paralysis  of  other  nerves,  hemiplegia,  impairment 
of  the  mental  functions,  etc.  It  will  be  seen,  hereafter,  that  the 
prognosis  is  less  favorable  in  the  temporal  than  in  the  equilateral 
heniiopia.  It  is  extremely  rare  to  meet  with  hemiopia  of  the  upper 
or  lower  halves  of  the  field,  and  the  real  nature  of  such  cases  is  at 
present  quite  unexplained. 

If  the  cause  of  the  compression  is  situated  at  the  distal  end  of 
the  optic  nerve,  i.e.y  after  the  crossing  of  the  fibres  in  the  commis- 
sure, of  course  the  correponding  eye  is  alone  affected. 

In  addition  to  the  contraction  of  the  field  of  vision,  we  often 
meet  with  interruptions  in  its  continuity,  which  appear  in  the 
form  of  dark  irregular  clouds  or  spots  before  the  patient's  eyes. 
These  "scotomata'  (as  they  are  called)  may  be  situated  in  or  near 
the  centre  of  the  field,  or  at  its  periphery.  On  examining  the 
field  in  cases  of  scotomata,  we  find  that  within  a  certain  area  there 
is  a  more  or  less  considerable  gap,  in  which  the  object  becomes 
indistinct,  or  even  lost.  If  the  scotoma  is  situated  in  the  axis  of 
vision,  it  of  course  produces  great  impairment  of  sight,  and  the 
patient  often  squints  in  a  certain  direction,  in  order  that  the  rays 
from  the  object  may  fall  upon  a  more  sensitive  (in  this  case  eccen- 
tric) portion  of  the  retina.  Whereas,  if  the  interruption  occurs  at 
the  periphery  of  the  field,  and  is  only  inconsiderable  in  size,  it  is 
generally  altogether  overlooked  by  the  patient. 

These  scotomata  generally  make  their  apj>earance  very  suddenlv, 
sometimes,  however,  a  few  weeks  elapse  before  they  become  fully 
developed.  They  are  not  unfrequently  met  with  after  exhausting 
general  diseases,  or  after  great  mental  emotions,  and  are  accom- 
panied, perhaps,  by  cutaneous  insensibility  to  pain.  The  circum- 
scribed central  scotomata  are  also  sometimes  due  to  disturbance  in 
the  circulation  and  impairment  of  the  nutrition  of  the  optic  nerve; 
or,  as  has  been  previously  stated,  to  retro-ocular  neuritis  {vide  p. 
421).  I  have  already  mentioned  that  Leber  has  found  the  appre- 
ciation  of  colors  more  or  less  impaired  in  all  cases  of  circumscribed 
central  scotoma,  and  his  researches  upon  this  point  have  led  him 
to  divide  the  affection  into  the  following  four  classes,  according  to- 
the  state  of  ai>preciation  of  colors  and  of  the  field  of  vision:*  1. 
The  central  scotoma  is  not  apparent  by  the  usual  mode  of  examina- 
tion, but  only  by  testing  the  appreciation  of  colors,  the  periphery 
of  the  visual  field  having  a  normal  appreciation  of  colors.  2.  The 
scotoma  is  also  recognizable  without  testing  the  appreciation  of 
colors,  the  latter  is,  however,  only  abnormal  within  the  scotoma, 
being  unatfected  throughout  the  periphery.  3.  The  appreciation 
of  colora  is  completely  lost,  or  greatly  impaired,  in  the  scotoma, 
the  periphery  showing  a  greater  degree  of  impairment;  but  the 
eccentric  acuteness  of  vision  is  perfectly  unaffected.  In  such  cases 
the  scotoma  is  generally  also  recognizable  by  the  ordinary  modes 
of  examination,  but  the  opposite  may  occur.  4.  The  transition 
into  atrophy  of  the  optic  nerve  is  formed  by  those  cases  in  which^ 

«  -^V.  f.  O./'  XV.  8,  71. 
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besides  the  Rymjitoms  enumemted  eub  3,  there  is  indisthicfcness  of 
j>eripheml  vision.  We  caniiot,  however,  sharply  define  these  four 
claBaes  from  each  other,  for  one  may  gradually  pass  over  into  the 
other.  The  third  class,  in  which  the  periphery  of  the  field  also 
f^how9  a  8liii:}it  impairiDent  of  the  appreciation  of  colors,  is,  accord- 
ing to  Leber,  to  he  regarded  on  the  whole  as  the  more  severe  and 
arlvaneed  form  of  the  disease,  for  there  often  already  exists  jiarttal 
discoloration  of  the  disk,  or,  where  this  is  absent^  more  or  leas 
cloudiness  of  the  retina,  so  that  we  but  rarely  obtain  a  negative 
result  from  an  ophthalmoscopic  examioation.  Hence  the  pmguosis 
as  to  a  restoration  ad  integrum  is  less  tavorable,  and  some  of  these 
cases  resist  all  treatment.  In  amblyopia  iK>tatoriim  the  inipaij-ment 
of  the  sense  of  color,  althougli  it  may  only  reach  a  slight  degi-ee, 
sometimes  not  only  affects  the  centre  of  the  field,  but  also  extends 
in  an  irregular  manner  over  the  greater  part  of  the  periphery.  We 
floiuetinies  meet  witli  very  peculiar  and  characteristic  cases  in  whicli 
tlie  scotoma  is  surrounded  b}^  a  circular  zone,  which  is  j>erfectly 
or  almost  perfectly  normal,  whilst  at  the  periphery  there  is  agnin 
marke<l  color  blindness. 

In  cases  of  perinlieral  anfesthesia  of  the  retina,  we  often  meet  with 
the  interesting  phenomenon  that  the  phosph^nes  continue  to  exist 
in  portions  of  the  retina  which  are  fjuite  insensitive  to  light,  and 
this  is  of  prognostic  iini>ortance,  as  it  does  not  occur  in  amaurosis. 
The  sight  is  generally  very  considera!>ly  afiected,  and  may  finally 
become  quite  lost,  so  that  the  patient  cannot  di^itinguish  between 
light  and  dark. 

In  cerebral  amaurosis,  the  pupil  is  generally  somewhat  dilated  and 
sluggish,  or  immoveable  and  large,  if  the  eye  is  quite  blind*  If 
the  pupil  is  dilated  to  its  fullest  extent,  so  tliat  the  narrow  rim  of 
iris  IS  hardly  discernible,  we  must  assume  tliat  there  coexists  an 
irritation  of  the  synipnthetic  fibres,  causing  a  contraction  of  the 
dilatator  pupiihe*  If  one  eye  only  is  aftected,  we  often  find  that 
its  pupil  is  dihited  and  immoveable  under  the  stimulus  of  light 
when  the  other  eye  is  closed,  hut  that  it  at  once  contracts  consen- 
taneously with  tlie  pupil  of  its  fellow,  when  the  latter  is  uncovered. 
This  fact  nuiy  [U'oveof  use  in  detecting  tlie  simulation  of  blindness 
in  one  eye  by  the  dilatation  of  the  pu|dl  by  ati"o|nue,  when  of  course 
tliis  consentaneous  action  could  not  occur.  Great  importance  can- 
not however  be  attacljed  in  cases  of  amaurosis  to  the  behavior  of 
the  pupil,  for  we  sometimes  fijid  that,  even  in  complete  blindness, 
it  retains  its  activity.  In  si>inal  amaurosis,  the  jaipil  is  unusually 
iind  peiitaps  irregular!}*  contracted  (oval),  and  acts  but  very  slug- 
gishly and  im{M*rfectIy  upon  the  ajiplicatiou  of  atropine.  The  great 
contraction  is  due  to  the  j^jaralysis  of  the  synjfmthetic  fibres. 

The  ophthalmoscopic  symptoms  of  cerebral  and  cerebit>-8piiial 
anuiurosis  consist  in  certain  changes  in  the  api>earance  of  the  optic 
nerve,  indicative  of  its  jirogressive  atroi»by.  Care  naust,  however, 
l»e  txiken  not  to  mistake  simple  amiemia,  or  blanching  of  the  disk, 
tV^r  incipient  atrophy.  The  small  nutritive  vessels,  which  are  dis- 
tributed upon  the  expanse  of  the  disk,  disappear,  and  this  partly 
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produces  the  white  color;  whilst  the  vessels  distributed  over  the 
retina  raay  retain  their  normal  calibre,  even  when  the  optic  nerve 
is  quite  atrophied,  but  generally  they  soon  become  attenuated.  The 
symptoms  of  atrophy  of  the  optic  nerve  have  already  been  fully 
described  (p.  423). 

According  to  the  researches  of  Leber,  color-blindness  is  almost  a 
constant  symptom  of  atrophy  of  the  optic  nerve,  whether  this  be 
primary,  and  dependent  upon  cerebral  or  spinal  lesions,  or  secondary, 
and  consequent  upon  optic  neuritis ;  and  it  may  appear  at  any  stage 
and  in  any  degree  of  the  disease.  In  36  cases  of  atrophy  of  the 
optic  nerve,  he  found  color-blindness  completely  absent  in  3  cases, 
in  5  it  was  only  slight,  but  in  the  remaining  27  cases  it  was  very 
marked.  Such  patients  are  at  first  generally  unable  to  distinguish 
red,  but,  as  the  disease  advances,  the  appreciation  of  other  colors  is 
gradually  lost,  blue  being,  as  a  rule,  recognized  the  longest.  This 
condition  closely  resembles  the  color-blindness  which  manifests  it- 
self in  perfectly  normal  eyes,  when  the  illumination  is  diminished. 
He  has  also  observed  color-blindness  in  the  atrophy  of  the  optic  nerve 
consequent  upon  glaucomatous  excavation. 

We  have  now  to  turn  our  attention  to  the  various  causes  which 
may  produce  cerebral  and  cerebro-spinal  amaurosis.  But  this  sub- 
ject is  far  too  extensive  for  the  scope  of  this  work,  and  I  must 
therefore  confine  myself  to  giving  a  mere  outline  of  the  principal 
causes,  and  must  refer  the  reader  tor  fuller  information  to  special 
works  and  articles  upon  this  subject.  Amongst  these  I  would 
especially  recommend  those  of  Von  Graefe,  Hughlings  Jackson, 
Ogle,  Galezowski,  etc. 

It  must,  however,  be  cartdidly  confessed  that  we  cannot  diagnose 
the  special  cerebral  cause,  or  localize  its  seat,  simply  from  the  oph- 
thalmoscopic symptoms  presented  by  the  optic  nerve.  In  order  to 
aid  and  guide  us  in  arriving  at  a  conclusion  as  to  the  cause  and  its 
situation,  other  local  and  general  symptoms  must  be  searched  for. 
But,  even  with  their  aid,  we  often  fail  to  determine  these  points 
with  anything  approaching  to  certainty,  and  may  find,  on  post  mor- 
tem  examination,  that  we  have  been  quite  mistaken.  Indeed  we 
sometimes  meet  with  cases  of  simple  progressive  atrophy  of  the 
optic  nerve,  leading  to  blindness,  in  which  it  is  quite  impossible  to 
detect  any  special  cause,  either  cerebral,  spinal,  or  constitutional. 
On  the  other  hand,  the  trunk  of  the  optic  nerve  may  be  seriously 
implicated  in  the  intra-cmnial  disease,  without  the  sight  being  in 
the  least  aftected.* 

Still  the  ophthalmoscope  proves  of  immense  use  to  the  physician 
in  the  practice  of  his  art,  and  may  often  lead  him  to  the  discovery 
of  diseases  which  he  would,  without  it,  have  passed  over  or  misia- 
terpreted. 

As  I  have  already  mentioned  the  various  aftections  of  the  brain 
which  may  produce  optic  neuritis,  I  shall  now  only  consider  those 
which  may  give  rise  to  progressive  atrophy  of  the  optic  uerye. 

'  **A.  f.  O.,'' xii.  2,  p.  111. 
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frequent  emise 


MenivgitiB  of  the  base  of  the  brain  is  a  y 
rliseaso  of  the  optic  nerve.  The  symptoms  ot  acute  meningitis  are 
generally  so  marked  and  eharacteristie  that  the  diagnosis  is  not 
ditHeiiU,  hut  it  is  diflerent  with  the  chronic  form,  tlie  course  of 
which  is  often  very  insidious,  and  its  symptoms  masked  and  indis- 
tinct. But  its  presence  may  he  suspected,  if  there  are  febrile 
attacks  accompanied  by  violent  and  recurrent  pamxysms  of  hi^ad- 
ache,  severe  vomiting  and  retching,  uneonseiousness  and  sensitive- 
ness of  the  cranium  to  palpation*  Moreover,  as  the  iutliimination 
of  the  meninges  is  generally  somewhat  diffuse,  we  iind  that  oilier 
cerebral  nerves  become  affected,  being  either  paralyzed  or  in  a  state 
of  irritation.  Thus,  we  sometimes  Iind  that  some  of  the  muscles  of 
the  eye  are  paralyzed,  wliilst  others  are  in  a  state  of  spasntodic 
contraction  (Oracfe).  The  inflammation  of  the  meninges  may 
extend  from  the  niemljranes  to  the  cortical  substance  of  the  brain, 
jjcrhajis  to  a  considemhie  depth,  reaching,  according  to  L.  Meyer,^ 
even  to  the  optic  thai  a  mi. 

With  regard  to  the  headaches  which  may  occur  in  eases  of 
amblyopia,  we  nuii^t  be  on  our  guard  not  to  attribute  them  always 
to  some  cerebml  att'ection  ;  for,  as  Von  Graefe  has  pointed  out,  they 
are  often  only  due  to  the  failing  sight,  and  am  produced  by  the 
intent  endeavor  of  the  {mtient  still  thoroughly  to  realize  the  visual 
impressions.  On  account  of  this  there  occur  ilisturbances  of  sensi- 
bility akin  in  nature  to  those  which  are  met  with  in  d<mble  vision, 
circles  of  diifusion  upon  the  retime,  etc*  If  the  headache  Ix?  simply 
due  to  this  cause,  cessfition  from  work  will  rapidly  cure  it ;  for  it 
can  be  easily  undei-stood  that  its  intensity  may  be  materially 
increased  by  any  cause  that  produces  congestion  of  the  brain  or 
the  eye,  such  as  stooping,  etc. 

Acute  meningitis,  more  e8i>ecially  the  tubercular  form,  generally 
gives  rise  to  optic  neuritis,  and  this  often  ensues  rapidly  upon  the 
outbreak  of  the  cerebral  atiection  ;  whereas,  in  the  chronic  form, 
the  optic  nerve  often  renmins  altogether,  or  for  a  lon^  time,  unaf- 
fected, and  then  it  undergoes  progressive  atrophy,  ite  rmtrition 
becoming  impaired  by  tlie  chronic  congestion  of  the  brain  and 
meninges. 

Chronic  periostitis  of  the  base  of  the  brain  may  also  proiluce 
amaurosis* 

liimors  within  the  bniin  may  cause  progressive  atrophy  of  the 
optic  nerve,  either  by  the  latter  becoming  directly  implic4ited  in 
tlic  morbid  process  and  its  nervous  elements  destroyed,  or  by  it« 
being  compressed,  stretched,  or  pushed  aside  by  the  tumor,  so  that 
its  conduct ibility  and  its  nutrition  are  greatly  interfered  with  ;  but 
the  impairment  of  nutrition  may  also  be  due  to  pressure  upon  tlje 
bloodvessels  of  tlie  optic  nerve.  Although  sarcomatous  and  carci- 
nomatous tumors  are  the  most  frequent  morbid  growths,  we  must 
include  other  neoplasms,  such  as  masses  of  tubercle,  syphilitic 
gummata,  exostoses,  etc,     8uch  morbid  growths  may  be  situated 

L.  Meyer,  **  Ceolralbklt  ftir  Med.  WiBsenBcK,'*  Nos,  8,  »,  10»  186T, 
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at  the  base  of  the  brain  or  within  its  substance.  Their  diagnosis 
is  very  uncertain  and  obscure,  except  other  general  or  local  symp- 
toms coexist,  which  may  aid  us  in  determinino^  the  probable  nature 
and  seat  of  the  cerebral  disease.  Thus  in  equilateral  hemiopia  (say 
of  the  left  half  of  the  visual  field)  we  should  suspect  that  a  tumor 
or  hemorrhagic  eftusion  is  pressing  upon  the  right  optic  nerve. 

If  the  temporal  half  of  each  fiela  is  impaired,  the  crossed  fasciculi 
of  the  nerves  are  involved,  and  the  seat  of  the  disease  is  at  the 
commissure.  In  such  cases  the  impairment  of  vision  is  often  very 
rapid,  the  sight  being  perhaps  utterly  destroyed  within  a  few  days. 
The  contraction  of  the  visual  field  begins  at  the  periphery  of  the 
temporal  side  and  extends  up  to  or  Ibeyond  the  centre,  so  that 
finally  only  a  slight  glimmer  of  light  may  be  left  on  the  nasal  side. 
If  the  cerebral  tumor  is  very  slow  in  its  development,  the  brain 
substance  and  the  nerves  may  gradually  accommodate  themselves 
to  its  growth,  and  there  may  only  ^periodically  arise  some  compres- 
sion of  the  vessels  at  the  base  of  the  brain,  which,  setting  up  dis- 
turbance in  the  intra-cranial  circulation,  will  give  rise  to  ephemeral 
hemiplegia,  ischaemia,  and  fainting  or  epileptoid  fits.  But  symp- 
toms of  pjiralysis  of  the  cerebral  nerves  may  supervene  if  the  tumor 
pervades,  irritates,  or  presses  upon  the  nerve  substance,  or  if  the 
vessels  become  compressed  and  the  nutrition  of  the  nerves  impaired.* 

lurnof'S  ill  the  cerebellum  nearly  always  produce  blindness  (gene- 
rally from  optic  neuritis)  by  setting  up  a  general  disturbance  (Hugh- 
lings  Jackson),  whereas  abscess  of  the  cerebellum,  as  a  rule,  does 
not  do  so,  on  account  of  its  limited  extent  and  ettect. 

Cerebral  hemorrhage  may  be  suspected  if  the  amaurosis  comes  on 
very  suddenly ;  this  sudden  equilateral  hemiopia  of  the  left  side 
would  make  us  suspect  hemorrhage  in  the  right  hemisphere.  Such 
equilateral  contractions  of  the  field  often  remain  behind  in  persons 
who  have  been  affected  with  an  apoplectic  fit.  Loss  of  the  right 
eide  of  the  field  is  more  irksome  than  that  of  the  left,  more  espe- 
cially in  reading,  as  the  patient  cannot  read  so  easily  and  rapidly 
on  account  of  his  not  being  able  to  foresee  the  words  (Graefe).  In 
slight  degrees  of  cerebral  hemorrhage,  the  sight  is  often  quite  uu- 
aftected.  Hemiopia  may,  however,  be  also  produced  by  temporary 
attections  of  the  nerve  trunk,  e.  ^.,  syphilis. 

Senile  softening  of  the  brain  is  not,  as  a  rule,  accompanied  by 
amaurosis,  but,  of  course,  the  atrophic  changes  in  the  brain  may 
extend  to  the  optic  nerves,  the  nutrition  of  the  latter  becoming 
impaired  on  account  perhaps  of  the  disease  of  the  vessels. 

Epilepsy  may  produce  amaurosis  when  it  is  due  to  some  disease 
of  the  brain,  for  instance,  meningitis,  for  epilepsy  must  be  looked 
upon  as  a  symptom  and  not  as  a  disease. 

In  diseases  of  the  spinal  cord^  more  esi^ecially  chronic  myelitis  and 
locomotor  ataxy,  amaurosis,  from  progressive  atrophy  of  the  optic 
nerves,  is  not  unfrequently  met  with.  But  it  hardly  ever  makes 
its  appearance  in  locomotor  ataxy  until  a  late  period  of  the  disease 

>  **  Kl.  Monatsbl./'  1865,  p.  259. 
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of  the  spine,  long  after  the  impairment  of  the  mobility  and  sensi- 
bility of  the  lower  liiiiKs,and  the  paralytic  aftectionsof  the  muficles 
of  the  eye  J  the  latter  often  being  amongst  the  first  symptoms  of 
the  spinal  disease.  In  some  very  rare  instances,  the  atrophy  of  the 
optic  nerves  has  preceded  by  a  lontr  period  (several  years)  the  first 
symptoms  of  spinal  disease  (CTraefe).  Tliis  late  occuri'ence  of  amau- 
rosis 19  explained  by  the  fact  that  tlie  degeneration  ascends  from 
the  vertebral  canal  to  the  cavity  of  the  cranium.  Amblyopia  often 
000111*8  at  the  coinineneement  of  the  spinal  attection,  and  a  cai^fiil 
examination  as  to  the  true  nature  of  the  impairment  of  vision 
should  be  made,  for  it  may  only  be  due  to  a  loss  of  the  y»ower  of 
accommodation  from  paralysis  of  the  ciliary  muscle,  and  be  not  at 
all  dependent  upon  any  disease  of  the  optic  nerve.  A  want  of  care 
in  the  examination  as  to  the  true  cause  of  such  aniblyopiie,  has  led 
to  much  confusion  amongst  writers  upon  this  suhject.  In  cases  in 
which  the  atropliy  of  the  optic  nerve  is  dependent  upon  locomotor 
ataxy,  the  former  may  remain  stationary  for  a  few  weeks  and  then 
again  pros^ress  (Graefe), 

The  atfection  of  the  optic  nerve  in  diseases  of  the  spine  is  pro- 
bably due  to  a  lesion  of  the  great  sympathetic,  through  its  com- 
munication with  the  anterior  roots  of  the  spinal  nerves. 

In  some  cases  simple  atrophy  of  the  optic  nerve  exists  far  a  long 
time  without  any  ap]>reeiable  cause,  or  the  appearance  of  any  symfi- 
toms  indicative  of  a  ccrel»ral  or  spinal  lesion  ;  and.  even  after  death, 
notliing  is  perhaps  found  except  atrophy  of  the  optic  nerves  or  atro- 
ph}^  of  those  parts  of  the  brain  which  are  continuous  with  the  optic 
nerve.  In  some  of  these  cases,  however,  insanity  may  supervene. 
And  this  brings  us  to  a  very  imjvortant  point,  viz.,  the  ^reat  use 
of  which  the  oplithalmoscoi>e  is  likely  to  prove  to  the  alienist  in 
establishing  the  study  of  insanity  upon  a  more  positive  basis.'  In 
England  we  are  almost  entirely  indebted  to  Dr.  Allbutt  for  our 
knowledge  of  tliis  subject,  and  I  would  refer  the  reader  to  hia  val- 
uable and  intei'esting  jiajier,  entitled  "On  the  state  of  the  Optic 
Kerves  and  Retinie  as  seen  in  the  Insane,"  read  before  the  Roy. 
Med,  Chir.  Society,  February  25, 1868»  In  this,  he  mentions  that 
in  geneml  pandysis  of  the  insane,  atrophy  of  the  optic  nerve  is 
constantly  found,  and  is  commonly  accompanied  by  atrophy  of  the 
olfactory  nerves.  It  is  not  distinctly  seen  till  the  end  of  the  first 
stage^  as  it  slowly  travels  dowMi  from  the  optic  centres,  and  it  is  in 
relation  with  the  state  of  the  pupil,  which  is  contracted  in  the 
early  stage  and  dilated  in  the  fatty  atrophic  stage. 

In  mania,  the  o[>hthalnj06co[>e  often  reveals  symptomatic  chaii^ 
In  dementia  organic  disease  and  affection  of  the  eye  generally  occur 
together. 

In  idiots,  atrophy  of  tlie  oj^tic  nerve  is  of  frequent  occnrr^nea*] 
Out  of  twelve  cases,  it  was  found  of  a  marked  character  in  five;' 
one  was  changing,  and  two  were  noted  as  doubtfuK 

'  For  ftirther  information  I  would  {larticuliirly  recommend  Dr.  Leber**  vciy 
intere»tiii|C  ii*per  *•  On  Graj  Degeneration  of  the  Oplic  NerTc,"  **A.  t  O./*  xiv*  % 
1 77 ;  &ko  Dr*  Wesiphiil's  important  pA{ier»  m  ihc  **'ArcUiv.  ftir  Pfijchialrie." 
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We  have  now  to  consider  the  prognosis  which  may  be  made  in 
cases  of  amaurosis  or  amblyopia,  as  to  whether  the  impairment  of 
vision  will  improve,  remain  stationary,  or  the  sight  become  perma- 
nently lost.  In  framing  our  prognosis,  we  must  be  especially  guided 
by  the  mode  of  attack,  the  condition  of  the  field  of  vision,  and  the 
appearances  presented  by  the  optic  nerve.  The  nature  of  the 
primarv  disease  which  has  caused  the  affection  of  the  eye  must 
naturally  also  be  taken  into  anxious  consideration.  For  the  prog- 
nosis will,  of  course,  be  materially  influenced  by  the  fact,  that  tirie 
intra-cranial  affection  is  of  a  kind  that  permits  of  resolution  or 
amelioration  through  the  absorption  of  morbid  products,  or  hemor- 
rhagic effusions,  or  the  amendment  of  irregularities  in  the  circulation. 

If  atrophy  of  the  optic  nerve  has  already  set  in,  the  prognosis  as 
to  the  arrest  of  the  disease  must  be  very  guarded,  as  in  such  cases 
there  is  always  a  great  tendency  to  progression,  and  termination  in 
absolute  blindness.  But  tliis  is  not  necessarily  always  the  case, 
and  it  would  be  committing  a  grave  error  to  irrevocably  condemn 
an  eye,  simply  because  the  optic  nerve  shows  symptoms  of  com- 
mencing atrophy.  The  state  of  the  field  of  vision  is  our  best  guide 
in  such  cases. 

If  the  loss  of  sight  has  occurred  with  great  suddenness  and  ra- 
pidity, the  prognosis  need  not  necessarily  be  bad,  for  we  occasionally 
meet  with  cases  in  which  great  improvement,  or  even  complete 
restoration,  of  sight  takes  place  after  its  sudden  loss.  Sudden 
equilateral  hemiopia  is  generally  due  to  hemorrhagic  effusions 
(apoplexies),  which  is  seldom  the  case  in  double  central  scotomata. 
Von  Graefe'  considers  that  the  prognosis  of  sudden  amaurosis  is 
better  in  children  than  in  adults,  lie  also  states  that  the  best 
prognosis  is  furnished  by  those  cases  in  which  the  sudden  loss  of 
sight  is  the  result  of  mental  shock ;  also  if  the  phosph^nes  continue 
to  exist  in  the  blind  retina,  and  complete  darkness  proves  benefi- 
cial. This  form  of  antesthesia  is  often  associated  with  cutaneous 
insensibility  to  pain,  and  is  perhaps  referable  to  vasomotor  action. 

The  prognosis  is  also  inclined  to  be  favorable  if  the  disease  has 
remained  stationary  for  some  length  of  time,  for  although  the  dan- 
gerous forms  of  amaurosis  likewise  halt  in  their  progress,  yet  this 
interruption  does  not  extend  beyond  a  few  weeks  or  months,  when 
they  again  progress.  The  former  cases  often  depend  upon  a  com- 
bination of  deleterious  causes,  such  as  alcohol,  tobacco,  dissipation 
of  every  kind,  overwork  of  the  eyes  and  brain,  or  irregularities  in 
the  digestive  organs  or  the  uterine  system. 

The  prognosis  is  bad,  if  the  atrophy  of  the  optic  nerve  is  of  slow 
development  and  manifests  a  i)er8istent,  though  perhaps  tardy, 
progress. 

When  the  atrophy  of  the  nerve  cannot  be  traced  to  any  particu- 
lar cause,  but  appears  to  be  a  disease  'per  se^  the  prognosis  is  generally 
also  very  unfavorable. 

In  those  cases  in  which  the  condition  of  the  visual  field  is  quite 

'  **  Kl.  Monatsbl.,'*  1865,  149. 
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norii»ul  (cvon  after  the  affection  has  existed  for  several  uioiitlis), 
nnd  llie  acuity  of  vision  has  not  sunk  considumbly  (only  to  one* 
fiixtii  or  otie-tenth),  we  may  decidotlly  regard  the  disease  ab  not 
heiiiif  due  to  progressive  atixipby.  The  impairment  of  vision  may 
not,  however,  undergo  much  iniprovt-ment, 

\V\th  regard  to  the  itrognosis  attbrdeil  liy  the  difi^erent  forms  of 
eontmction  and  interruption  of  the  visual  field,  we  may  briefly 
fitati?,  that  it  is  n»ore  favomhle  wlien  it  is  equilateral,  with  a  sharply- 
dutinod  line  of  demarcation,  than  when  it  is  coneentne,  or  its  edge^ 
(in  the  lateral  form)  are  undetined  and  irregular.  Indeed,  j»atients 
atii'cied  with  e<juihUeral  hemiopia  UQvev  lK^e(»me  aKsolutely  blind, 
L^xeept  the  disease  extends  to  the  commissure,  or  some  other  eerel»ral 
affection  superveiies,*  Such  patients  often  enjoy  excellent  central 
vision,  being  able  to  read  tlm  finest  print,  and  the  affection  fre- 
quently i*emain8  unalteRxl  for  a  very  long  time.  I  have  cases  still 
utuler  sui>ervi8ioii  in  which  equilateral  hemiopia  has  existed  for 
some  yeai's,  and  the  patients  ai'e  still  able  to  rea*!  jM^rfectly,  nor  hjis 
the  conilition  nf  the  eye  changed,  nor  have  any  other  symptoms 
shown  themselves. 

The  nu^st  dangerous  cases  are  those,  in  which  irregular  contrao- 
lions  of  the  field  of  vision  occur  either  simultaneously  in  both  eyes, 
or  in  quick  succe^ion.  Also  those,  in  which  the  condition  of  the 
one  eye  iK'ing  already  very  bad  (the  degree  of  its  central  vision 
l>eing  perlmjis  even  less  than  the  eccentric),  the  second  eye  bec*»me6 
affeeted  iu  an  exactly  similar  manner,  the  contraction  of  m  visual 
field  commencing  at  a  \mut  symmetrical  to  that  at  which  it  began 
in  the  first  eye. 

Cent  ml  scotomata  never  indicate  progressive  atrophy,  if  the 
[K^riphery  of  the  visual  field  is  normaU  liut  if  they  have  exi 
unaltered  for  several  weeks,  ami  the  optic  nerve  l^egins  to 
sympttmis  of  commencing  atroj»hy,  a  restitution  ad  imkymm  can 
no  h>ng«r  be  exjxH-'teth  If  the  central  jortion  of  the  reiiim  main- 
tains its  su|»©riority  of  vision  over  the  outlying  parts  ^so  that  tl*e 
pat'  *     '  toma),  the  prognosis  18 always' 

tlii  -^     If  the  i^ripheral  portioci  off 

fii  -  ^ui  licyund  the  sovtoma  is  imiiaired,  progrewiviej 

h  \.   ijvii,  which  is  not  the  ca&e  when  this  part  of  tfie  fiefil 

ttormal,  for  this  shows  that  the  power  of  conductibilitr  io  the 

of  the  retina  aflfected  with  the  scotoma  is  perfectly  retaitied  (\  or" 

OraefeX 

We  cannol  form  our  progmms  of  the  case  aimpljr  fiom  the  i 
|«araac«s  pfeaeiiced  by  the  optic  nerve^  for^  aa  Yon  Onefe  i 


aalr  m^  .i!B  1 


^Total  bHatecss  la  caaes  oC  aaiaateral  bfaia  dbi 
f!B  tte  otbcf  lic«iii|i)ict«  likinHse  bcccaats  tte  »bI  qC  i 
(t)~  wb*  thisoBs  IB  tluB  hfrnnmhtm  onstaslij  aAcMd  icraJma 

ctnltfal  «Uc*Ms  barlv  Otfoagli  tacaui  certbri ;  (Sy.  wbea  a  bam 
wa^tf^nta^  dliicUy  sltecilaf  Hw  traaks  af  ili«  ofAic  nerro;  (4K 
eaefosebMirat  oa  ^^  spsm  of  tlic  ceRtaml  cawiKy  malts  la  coMyiiiua  af  1 
liaas  eareamiiaa  atili  comtnarat  toMMM  iacsrafmtiQB  of  tli€  fapdls-  C^)^ 
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it  is  impossible  to  tell  from  these  alone,  whether  the  atrophy  be 
progressive  or  stationary.  In  conjunction  with  the  appearance  of 
the  optic  nerve,  we  must  therefore  be  guided  by  the  condition  of 
the  field  of  vision,  and  the  mode  in  which  the  attack  occurred. 
Even  the  absence  of  atrophic  symptoms  in  the  nerve  does  not 
exclude  the  most  unfavorable  result.  In  cases  of  amblyopia  due 
to  disturbances  in  the  circulation,  or  to  alcohol,  or  in  that  form 
which  is  sometimes  met  with  in  very  nervous  females  and  in 
children,  the  presence  of  symptoms  of  atrophy  of  the  optic  nerve 
are  always  of  material  consequence,  as  they  greatly  cloud  the  prog- 
nosis. 

Treatment — This  must  of  course  be  specially  directed  against  the 
primary  cause  of  the  affection  of  the  ey*e.  In  those  cases  of  simple 
progressive  atrophy,  in  which  we  fail  to  detect  any  appreciable 
organic  or  functional  cause,  we  must  be  extremely  upon  our  guard 
not  to  submit  the  patient  to  a  very  active  course  of  treatment,  more 
especially  of  a  lowering  or  depressing  kind.  For  great  mischief  is 
thus  often  produced,  and  the  progress  of  the  disease  hastened,  in- 
stead of  being  arrested  or  retarded.  The  best  treatment  for  such 
cases  consists  in  the  administration  of  tonics,  especially  the  tincture 
of  the  muriate  of  iron,  or  a  combination  of  steel  with  quinine  or 
strychnine.  The  lactate  or  sulphate  of  zinc  may  also  be  given  in 
gradually  increasing  doses,  commencing  with  2  or  3  grains  daily, 
and  augmenting  this  gradually  until  the  patient  takes  8  or  10 
grains  a  day.  The  diet  should  be  nutritious  but  light,  and  the 
effect  of  stimulants  be  closely  watched.  The  patient's  course  of 
life  should  be  carefully  regulated,  a  sufficiency  of  sleep  be  insisted 
on,  and  all  amusements  and  employment,  that  may  prove  injurious 
to  his  eyes  or  general  health,  be  strictly  forbidden.  The  use  of 
tobacco  must  also  be  absolutely  given  up. 

If  there  is  any  evidence  of  the  existence  of  chronic  meningitis, 
irregularities  in  the  circulation  (more  especially  the  cerebral),  or  a 
suppression  of  customary  discharges,  such  as  the  menstrual  or  the 
exhalations  from  the  skm,  more  particularly  the  feet,  a  derivative 
course  of  treatment  must  be  employed.  Leeches  should  be  applied 
behind  the  ears,  or  the  artificial  leech  to  the  temple,  and  a  seton 
may  be  inserted  at  the  nape  of  the  neck,  which  often  affords  great 
and  speedy  relief  to  the  severe  and  persistent  headache.  The  bi- 
chloride of  mercury  should  be  given  in  small  doses,  in  combination 
perhaps  with  the  iodide  and  bromide  of  potassium,  more  especially 
if  any  syphilitic  taint  is  suspected.  The  sudden  suppression  of  the 
normal  exhalations  from  the  skin  is  not  an  unfrequent  cause  of 
amblyopic  affections,  more  especially  after  long  exposure  to  cold  and 
wet.  Thus  persons  who  have  stood  for  many  hours  in  the  water 
(sportsmen,  fishermen,  etc.),  are  sometimes  aftected  with  amblyopia, 
on  account  of  the  suppression  of  the  exhalations  from  the  feet.  In 
such  cases  hot  stimulating  pediluvia,  together  with  diaphoretics 
and  diuretics,  should  be  prescribed.  Qraefe  also  advocates  the  Ro- 
man or  Turkish  bath,  as  especially  exciting  the  action  of  the  skin, 


446 


AMBLYOPIC    AFFECTIONS. 


which  will  also  prove  of  benefit  id  the  different  forma  of  congestiTc 
amblyopia,* 

If  the  aftection  of  the  eye  is  due  to  some  sudden  fright  or  shock 
to  the  nervous  system,  tonics  sliould  also  be  prescribed. 

In  the  amaurosis  due  to  locomotor  ataxy,  innumerable  reme^lies 
have  been  tried.  Dr.  Althau^'  states  that  he  has  derived  much 
benefit  in  cases  of  locomotor  ataxy  from  the  administititicm  of 
small  doses  of  nitrate  of  silver.  He  gives  it  together  with  the 
hyf^o phosphite  of  soda,  and  lie  never  goes  beyond  the  dose  of  half  a 
grain  of  the  nitrate  of  silver.  It  should  be  employed  for  from  four 
tc»  six  weeks  conseeutivelj^  and  then  discontiyued  for  a  fortnight 
or  three  weeks,  a  slight  aperient  miiieral  water  being  given  in  the 
meanwhile.  Then  the  use  of  the  remedy  may  be  again  commenee<l 
and  continued  for  a  mouth  or  so.  The  gums  should  be  examined 
from  time  to  time,  as  the  peculiar  dusky  discoloration  of  the  &kin, 
which  the  long-continued  use  of  nitrate  of  silver  produces,  jSrst 
apj>ears  iu  the  mucous  membranes* 

The  treatment  of  amaurosis  by  subcutaneous  injections  of  strych- 
nine is  described  at  p.  4n5. 

If  central  seotomata  have  been  developed  during  a  protracted 
enfeebling  general  ilhiess,  such  as  typhoid  or  scarlet  fever,  diph- 
theria, chilabed,  etc.,  tonics  and  a  generous  diet,  with  stimulants, 
are  tJie  best  remedies;  and,  subsequently,  when  the  eight  is  begin* 
ning  to  improve,  much  benefit  is  often  derived  from  methodically 
practising  the  sight  (even  the  eccentric)  with  strong  convex  lenses, 
as  is  done  in  cases  of  amblyopia  from  non-use.  An  improvement 
ufjon  the  ordinary  single  convex  lens  is  recommended  by  Von 
Graefe,  viz.,  a  combination  of  two  bi-convex  lenses  (the  one  6  inches 
the  other  4)  set  in  a  tube  or  ring  at  a  distance  of  one  inch  from 
each  other.  We  thus  gain  a  relatively  considerable  nuignifying 
piwer  with  oidy  slight  spherie^il  abermtion.  The  eye  should  at 
first  be  only  practised  for  a  very  short  time  (about  two  or  thre^ 
minutes),  and  with  print  that  can  be  pretty  easily  deciphered. 

If  there  is  any  disturbance  in  the  functions  of  the  liver  or  diges- 
tive organs,  mihl  aperient  mineral  waters  should  be  prescribedj  such 
as  the  Tullua,  Karlsbad,  or  Kissingem 

'  An  Important  and  interesting  fact  in  cannection  with  \hh  subject  lias  been 
noticed  hv  Dr,  Leared.  Having  found  thul  personfe  affected  with  fill nesa  and  con- 
gestion ot  the  head  were  often  much  benefited  by  the  TurkiBli  bath^  he  thougUl 
that  I  lie  readiest  mode  of  ascerttiimng  the  effect'  of  the  latter  U[K>n  the  ccrebml 
circulation  would  Im?  by  observing  il«  influence  uiKin  the  bloodvcsacls  of  ih«'  retinii. 
Mr.  Wordsworth  therefore  examined  Dr.  Leared' s  eyes  with  the  ophlhnlmofecope 
jtiBt  prior  to  bi*^  entering  the  bath,  and  again  itfler  he  had  remained  in  the  liotiei^t 
chamber  (11)6-  F. )  for  a  quarter  of  an  hour,  and  then  fonnd  a  decided  and  mark*'d 
pak'neas  of  the  optic  nerve,  and  a  diminution  in  the  size  of  the  retinal  vessels.  The 
same  effect  was  noticed  in  four  persons  employed  in  the  bath  (a  negr<»,  an  East 
Indian,  an  Englishman,  and  a  German),  under  atemperature  of  ICO  V.,  who  were 
examined  at  the  same  lime  by  Mr.  Wordsworth. 

^  Lectures  on  Epilepsy,  Hysteria,  and  Ataxy,  1866. 
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1.— AMBLYOPIA. 

This  affection  is  often  due  to  passive  congestion  of  the  brain,  the 
eye,  of  other  organs,  such  as  the  liver,  uterus,  etc.,  or  to  disturb- 
ances of  the  nervous  functions. 

We  must  admit  that  the  term  passive  congestion  is  very  vague, 
and  that  we  do  not  know  with  any  certainty  the  mode  in  which 
the  sight  becomes  affected,  and  whether  this  is  due  to  a  retardation 
of  the  blood  supply  and  a  consequent  insufficiency  of  its  aeration, 
or  whether  it  is  loaded  with  noxious  ingredients,  such  as  alcohol, 
nicotine,  lead,  etc.,  which  exert  a  toxic  influence  and  thus  impair 
the  functions  of  the  nervous  system. 

For  practical  purposes,  we  must,  however,  draw  a  line  of  de- 
marcation between  the  amblyojnae  which  are  due  to  simple  irres^- 
ularities  in  the  circulation  or  nervous  function,  and  those  which 
depend  upon  some  blood-poisoning,  if  this  term  may  be  accepted. 

The  insufficiency  of  blood-supply  which  gives  rise  to  the  ancemic 
amblyopia  may  be  due  to  some  excessive  discharge  from  the  uterus, 
to  the  debility  consequent  upon  very  severe  illnesses,  to  a  pro- 
longed and  very  exhausting  confinement,  or  to  over-suckling. 
Copious  hemorrhages  {e,g,^  after  confinement)  may  likewise  produce 
it.  Cases  are  also  recorded  in  which  vomiting  of  blood  (probably 
dependent  upon  an  ulcer  of  the  stomach)  has  produced  amaurosis.* 
In  these  cases,  the  loss  of  sight  had  come  on  rapidly  (leading  to 
complete  blindness  in  the  course  of  a  few  days),  affected  both  eyes, 
and  was  incurable.  The  ophthalmoscopic  appearances  were  either 
negative,  or  were  those  of  anaemia  of  the  optic  nerve  and  retina, 
leading  subsequently  to  atrophy.  When  the  loss  of  blood  is  very 
considerable,  the  function  of  the  optic  nerve  is  probably  impaired 
by  the  aufemia  of  the  brain  and  the  insufficient  excitation  of  the 
retina.  But  it  is  remarkable  (as  Von  Graefe  has  pointed  out)  that 
the  sight  does  not  necessarily  return  with  a  restoration  of  the  blood- 
supply  and  a  restitution  of  the  other  functions.  This  is  probably 
owing  to  the  fact,  that  the  temporary  deficiency  in  the  blood- 
supply  has  caused  permanent  changes  in  the  nutrition  of  the  more 
delicate  nerve  structures. 

Temporary  or  "  transitory"  amaurosis  is  sometimes  met  with  in 
severe  acute  diseases,  which  are  accompanied  by  blood-poisoning 
or  great  poverty  of  the  blood,  such  as  scarlet  and  typhus  fever. 
The  blindness  comes  on  verv  suddenly,  and  may  be  so  complete,  that 
all  perception  of  light  is  lost ;  this  lasts  from  20  to  60  hours,  and 
then  the  sight  returns.  One  peculiar  and  very  important  feature  is, 
that,  even  although  all  perception  of  light  is  lost,  the  pupil  reacts 
perfectly  on  the  stimulus  of  light.  The  ophthalmoscope,  moreover, 
reveals  nothing  abnormal  in  the  appearance  of  the  fundus  oculi, 
except  occasionally  a  slight  dilatation  and  tortuosity  of  the  retinal 
veins.     Such  cases  of  transitory  amaurosis  have  been  reported, 

»  O^Reilly,  **  Lancet,''  1853 ;  Von  Graefe,  **  A.  f.  O.,''  vii.  2,  143. 
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amongst  others,  by  Ebert/  Henoch,*  and  Leber.*  It  is  probable 
that  they  depenri  upon  some  disturbance  of  tlie  cerebral  circulation 
or  upon  an  acute  and  temporary  federaa  of  that  portion  of  tlie  brain 
which  is  sitimted  between  the  corpora  quadrigemina  and  the  seat 
of  the  perception  of  light.  Now  it  is  of  course  of  the  greatest  im- 
portance to  have,  if  possible,  some  guide  as  to  the  prognosis  which 
ma}^  be  made  with  res^ard  to  the  restoration  of  sight.  Gnrefe*  layi 
the  greatest  stress  on  the  liebuvior  of  the  pupil,  as  being  the  most  im- 
portant point  in  the  prognosis,  for  if  it  retains  its  activity  when  all 
perception  of  light  is  lost,  the  prognosis  is  favorable.®  As  he  justly 
points  oat,  the  negative  result  of  the  ophthalmoscopic  examination  is 
no  guide  as  to  tlje  prognosis,  for  we  meet  with  cases  of  sudden  blind 
nesB  in  severe  acute  diseases  in  whieh  no  changes  in  the  fundus  an 
visible  for  several  weeks,  and  tlten  symptoms  of  atrophy  of  the 
ojitic  nerve  supervene*  In  such  instances,  the  seat  of  the  disease  is 
evidently  situated  in  the  retro-ocular  jx^rtion  of  the  optic  nerve^  so 
that  the  disk  and  retina  remaiTi  for  a  time  unchanged.  But  of 
course  tlie  pupil  cannot  react  uiion  the  stimulus  of  light,  for  this 
de|>ends  u]K>n  the  stimulus  being  iiniutorroptedly  eondueted  from 
the  retina  along  tlie  optic  nerve  to  the  coriiora  quadrigemina,  thence 
to  Ik?  reflected  to  the  third  nerve  and  its  ciliary  branches.  Whei'eaa 
if  the  pupil  remains  active,  it  shows  tliat  the  cause  of  the  blind- 
ness is  not  situated  within  this  chain  or  circle  of  conductibility, 
but  between  the  corpora  quadrigemina  and  that  portion  of  the 
brain  in  which  the  perception  of  light  is  localized.  In  fact,  as  Vou 
Graefe  says,  "  the  negative  result  of  the  ophthalmoscopic  examina- 
tion exculjKates  the  retina  and  the  intra-ocular  end  of  the  oiitic 
nerve  from  being  the  cause  of  blindness;  and  tlie  preservation  of 
the  activity  of  the  pupil  not  only  exculpates  these,  but  also  the 
whole  optic  nerve  and  the  corpora  quadrigeinina*"  Hence,  if  the 
action  of  the  pupil  on  the  stimulus  of  light  remains  intact  in  casei^^H 
of  sudden  blindness,  the  prognosis  as  to  the  restoration  of  sight  i^^^ 
favorable. 

The  amblyopia  which  is  met  with  in  diabetes  is  sometimes  due 
to  paralysis  of  the  acconimo<hition,  or  to  retinitis,  somewliat  akin 
in  its  nature  to  that  met  with  in  Bright's  disease,  and  only  mrely 
to  atiremia.  In  cholera  we  might  expect  that  there  would  be 
great  amblyopia  on  account  of  the  poverty  of  the  blood,  but  this  is 
not  so. 

Congestive  amblyopia  may  be  due  to  over-fulneaa  of  the  system  and 
congestion  of  the  eye,  brain,  or  otlxer  organs.    It  is  not  unfrec^uently' 
met  with  in  cases  of  suppression  of  customary  discharges,  deticienc 
or  absence  of  the  catamenia,  and  insufficient  action  of  the  skin  or 
kidneys.    Mr.  Lawsou*^  narrates  a  case  in  which  suppression  of  the 

»  **  Berliner  Klin!slierWochen»chrift,'*  180S,  p.  21.  •  Ibid.,  p.  »«. 

>  Ibid.,  1809,  p.  395.  *  IUid.»  IHes,  p.  ^2. 

*  Leiicr,  however,  reports  a  ciise  of  complete  amaurosis  from  mt^ningitis  in 
which  the  pupils  rcmtiincd  active,  but  the  stghl  did  not  return.     But  this  c%m% 
does  not  belong  to  the   same  category  ob  the  tran^lory  amaurosis.     lb.,   iBOiyI 
p.  897. 

•  **Med.  Times  and  Gazelle/'  18C3. 
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menses  produced,  within  a  few  days,  complete  amaurosis  in  one 
eye,  and  great  impairment  of  vision  in  the  other.  Under  the  use 
of  iodide  of  potassium,  and  with  the  re-appearance  of  the  cata- 
menia,  the  sight  was  restored. 

A  very  interesting  and  extraordinary  case  is  also  reported  by 
Mr.  Lawson,^  in  which  amaurosis  repeatedly  occurred  during  the 
period  of  gestation. 

The  real  nature  of  the  amblyopia  which  is  observed  in  certain 
cases  of  so-called  blood  poisoning  is  at  present  quite  obscure.  It  is 
generally  supposed  to  be  due  to  some  disturbance  in  the  circulation, 
producing  what  is  termed  passive  congestion  of  the  brain.  But 
this  explanation  is  indefinite  and  unsatisfactory,  for,  as  Von  Graefe 
says,'  "  Whether  there  is  a  real  inundation  of  the  nervous  centre 
with  venous  blood,  whether  the  current  and  change  of  the  blood 
18  only  too  slow,  or  whether  the  visual  function  is  affected  from  the 
blood  being^verloaded  with  alcoholic  and  narcotic  substances,  are 
so  many  questions  suggested  by  the  term  *  passive  cerebral  conges- 
tion.' This  term,  therefore,  only  serves  to  designate  a  condition 
where,  failing  all  evidence  of  active  congestion,  the  functional,  or, 
as  the  case  ma}-  be,  also  the  nutritional  excitation  of  the  cerebral 
centre  of  the  optic  nerve  is  interfered  with  by  circulatory  influences 
of  the  aforesaid  order." 

Tliis  toxic  influence  may  be  especially  produced  by  alcohol, 
tobacco,  lead,  and  quinine. 

The  amblyopia  met  with  in  drunkards  (amblyopia  potatorum) 
geneniUy  commences  witli  the  appearance  of  a  mist  or  cloud  before 
the  eyes,  which  more  or  less  surrounds  and  shrouds  the  object,  ren- 
dering it  hazy  and  indistinct.  In  some  cases  the  impairment  of 
vision  becomes  very  considerable,  so  that  only  the  largest  print  can 
be  deciphered,  but  if  progressive  atrophy  of  the  optic  nerve  sets  in, 
the  sight  may  be  completely  lost.  The  visual  field  may  remain 
normal,  or  become  more  or  less  contracted.  The  aftection  may  exist 
for  a  very  long  time  without  causing  any  organic  changes  in  the 
optic  nerve  or  retina,  exce[)ting  those  of  hyperaemia,  and  a  certain 
loss  of  transparency  of  the  disk.  In  other  cases,  if  the  disease  pro- 
gresses or  the  cause  persists,  atrophy  of  the  optic  nerve  suj>ervene8, 
and  this  always  materially  clouds  the  prognosis ;  for  although  we 
may,  even  in  such  cases,  sometimes  succeed  in  securing  a  great  ira.- 
provement  of  sight  and  an  arrest  of  the  atrophic  degeneration,  yet 
the  vision  is  but  seldom  restored  ad  integrum.  In  cases  of  simple 
amblyopia,  without  any  central  scotoma  or  contraction  of  the  field 
of  vision,  Leber  has  found  that  the  appreciation  of  colors  is  not  at 
all,  or  only  very  slightly,  impaired. 

In  many  of  these  cases,  we  cannot  detect  any  abnormal  appear- 
ances with  the  ophthalmoscope,  and  must  therefoi'e  regard  the  im- 
imirmentof  sight  as  due  to  a  functional,  and  not  to  an  organic,  lesion. 
M  other  cases  there  is  some  hypercemia  of  the  retina  and  optic  nerve, 
with,  perhaps,  a  certain  degree  of  passive  congestion,  together  with 

»  **R.  L.  O.  H.  Rep.,'*  iv.  65.  «  "Ophth.  Reyiew,"  U.  p.  840. 
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a  diminution  in  the  transparency  of  the  disk,  and  subsequently 
symptoms  of  atrophy  of  the  optic  nerve  may  make  their  appear- 
ance. But  I  must  here  again  warn  the  reader  against  too  readily 
a^^uming  the  existence  of  hypertemia  and  congestion  of  the  *>ptic 
nerve  and  retina,  simply  because  the  disk  may  seem  to  him  to 
Blightly  too  red,  or  the  veins  somewhat  large.  It  has  been  alread} 
stated  that  the  appeamiices  of  the  optic  disk  and  of  the  retinal  cir* 
culation  vary  very  greatly  within  a  perfectly  physiological  standard, 
and  that  it  often  requires,  an  experienced  and  careful  observer  to 
determine  whether  or  not  some  marked  ijeculiarity  in  the  apf^eamnee  ji 
of  these  structures  is  physiological  or  pathological  In  judging  of  I 
these  conditions,  we  must  take  into  special  consideration  the  age, f 
the  habits,  the  complexiou,  etc.,  of  the  patient. 

The  prognosis  will  depend  chiefly  ujjon  the  condition  of  the  optic 
nerve,  the  length  of  time  which  the  disease  has  existed,  and  the  fact 
whether  or  not  the  patient  is  willing  entirely  to  give  jipany  habits 
which  may  have  caused  it. 

The  efl'ect  of  tobacco  in  producing  amblyopia  and  amaurosis  was 
originally  pointed  out  by  Mackenzie;  more  lately  Critchett,  Words- 
worth, Hutchinson,  and  Sichel  have,  amongst  others,  jjaid  much 
attention  to  this  sulyect,  and  believe  that  it  gives  rise  to  a  i>eculiac 
and  distinctive  form  of  loss  of  sight,  which  they  have  therefore 
termed  *Uohacco  amaurosis.'*  It  is  supposed  to  produce  a  fK?culiar 
form  of  atmphy  of  the  optic  nerve,  the  s^'mptoms  of  which  are  so 
ejiecial  as  to  he  considered  characteristic  of  tobacco  araauroBis  (vide 
article  on  Atrophy  of  the  Optic  Nerve,  p.  423)*  One  argument 
which  has  been  brought  forward  to  lend  sjiecial  weight  t^  the  theory 
that  tobacco  may  produce  amaurosis  is,  that  simple  progressive 
atrophy  of  the  optic  nerve  occurs  far  more  freqaently  amongst  men 
than  women.  AVhilst  readily  conceding  this,  I  must  also  call  atten- 
tion to  the  fact  that  the  causes  which  may  produce  amaurosis  obtain 
far  more  among  men  than  women.  Thus  the  former  are,  as  a  rule, 
exposed  to  tar  greater  corpoival  and  mental  labor,  to  greater  vicis- 
situdes, and  to  a  greater  indulgence  in  free  living  of  every  kind* 
Moreover,  in  all  probability,  the  amaurosis  is  far  more  due  to  a 
combination  of  such  deleterious  influeuces  than  to  the  prevalence 
of  one  sfiecial  one,  e,  g,^  tobacco.  At  least,  in  by  far  the  greater 
number  of  caae«9  of  amaurosis  ^vhich  I  have  met  with  in  heavy 
smokers,  the  [lutients  readily  admitted  their  free  indulgence  in 
other  excesses.  I  fully  admit  the  fact,  that  the  excessive  use  of 
tobacco  (but  most  frequently  together  with  other  causes)  may  pro- 
duce cont^iderable  iuipairment  of  vision,  and  tinally,  if  the  habits 
of  the  patient  be  not  entirely  changed,  and  the  use  of  tobacco, 
Btimulants,  etc,  given  up,  even  atrophy  of  the  optic  nerves.  But 
I  cannot,  fn>m  my  own  exjierience,  accede  to  the  doctrine  that  there 
b  anything  j»eculiar  in  the  form  of  atrophy  of  the  optic  nerve, 
which  would  at  nnoe  enable  one  to  diagnose  the  nature  of  the  dift- 
es&e,  as  i  excessive  smoking.     For  the  three  ]ieculi*] 

arities  p  .  red  on,  viz.,  the  premonitory  hyr)er^mia  of 

the  disk,  the  blanching  of  the  latter  tirsi  at  the  outer  side,  and  the 


AMBLYOPIA.  451 

diminution  in  size  or  even  disappearance  of  the  nutritive  vessels  of 
the  optic  nerve,  whilst  the  retinal  vessels  for  a  very  long  time  retain 
their  normal  calibre,  are  met  with  in  other  forms  of  atrophy  of  the  ^ 
optic  nerve,  and  are  therefore  not  at  all  distinctive  of  tobacco' 
amaurosis.  Indeed  it  is  impossible  to  understand  whv  tobacco 
alone  should  produce  these  peculiar  changes.  I  believe  that  in  the 
commencement  of  the  amblyopia  of  smokers  and  drunkards  the 
disturbance  of  sight  is  at  first  only  functional,  the  retina  being,  so 
to  say,  "blunted,"  and  its  sensibility  impaired,  so  that  it  does  not 
react  with  normal  acuteness.  This  impairment  of  its  function  is 
probably  chiefly  due  to  some  irregularity  in  the  circulation  of  the 
nervous  centres,  although  it  is  also  probable  that  in  many  cases 
(especially  of  tobacco  amaurosis)  there  is  some  depressing  influence 
exerted  directly  upon  the  nervous  system.  The  truth  of  this 
hypothesis  is  proved  by  the  fact  that  at  first  the  optic  nerve  and 
the  retina  are  quite  healthy  or  only  somewhat  hypersemic,  and  that 
great  and  rapid  improvement  takes  place  when  the  patient  relin- 
quishes smoking,  drinking,  etc.,  and  is  submitted  to  a  tonic  course 
of  treatment,  together,  perhaps,  with  local  depletion.  But  if  the 
cause  persists,  if  the  patient  continues  his  indulgence  in  smoking, 
.drinking,  etc.,  combined,  perhaps,  with  severe  mental  or  corporeal 
exertion,  then  the  disease  does  not  remain  confined  to  mere  func- 
tional derangement,  but  generally  passes  over  into  an  organic  lesion. 
The  optic  disk  begins  to  show  symptoms  of  atrophic  degeneration, 
and  the  latter  may  gradually  but  steadily  advance  until  the  sight 
is  greatly  impaired  or  even  quite  lost  (Graefe). 

The  absorption  of  lead  into  the  system  will  produce  amaurosis. 
I  have  only  met  with  one  case  in  which  the  loss  of  sight  could  be 
distinctly  traced  to  lead-poisoning.  This  was  in  a  young  woman, 
who  some  time  ago  came  under  my  care  at  Moorfields.  She  had 
been  a  worker  in  lead,  and  had  suttered  from  severe  lead-poisoning. 
She  was  completely  blind,  and  both  optic  nerves  showed  marked 
symptoms  of  atrophy  consecutive  ujion  optic  neuritis.  Mr.  Hutch- 
inson* has  observed  similar  instances,  in  which  lead-poisoning  had 
given  rise  to  optic  neuritis,  followed  by  atrophy  of  the  optic  nerves, 
very  generally,  however,  the  only  symptoms  revealed  by  the  oph- 
thalmoscope are  congestion  and  hypersemia  of  the  optic  nerve  and 
retina,  the  veins  especially  being  somewhat  dilated  and  tortuous. 
The  sight  and  field  of  vision  are  even  in  such  cases  often  conside- 
rably impaired.  It  must  be  mentioned  that  albuminuria  is  som^ 
times  met  with  in  lead-poisoning,  and  that  consequently  albumi- 
nuric retinitis  may  occur  (Ollivier,  Desmarres). 

Quinine  in  large  doses  has  been  in  rare  instances  observed  to  pro- 
duce amaurosis,  probably  by  causing  great  congestion  of  the  cerebral 
circulation,  as  much  benefit  was  derived  from  the  use  of  the  arti- 
ficial leech. 

Urcemic  amblyopia.  In  the  article  upon  retinitis  albuminurica,  it 
was  mentioned  that  very  sudden  and  complete  blindness  sometimes 

>  *»R.  L.  O.  H.  Rep.,''  tL  1,  and  vii.  1. 
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fMJours  in  Bright's  disease,  and  is  due  to  unemic  blood-poiftoning.^ 
The  sight  may  be  lost  within  a  very  few  hours,  together  with  thi 
ajipeamnce  of  symptoms  of  urfemic  blood-poisoning,  such  as  grei " 
pain  in  the  head,  epileptoid  fits,  etc.^  Then,  on  the  subsidence  o| 
these  symptoms,  the  sight  is  also  restored.  This  imi»airmenr 
vision  must  he  carefully  distinguished  from  that  dependent  U[>oi3 
retinitis  albuminurica. 

Amblyopia  is  sometimes  due  to  reflex  irritation  originating  in 
one  of  the  branches  of  the  fifth  nerve,  or  in  other  i»arts  of  the  ner- 
vous system.  Thus  severe  and  prolfmged  dental  neuralgia  may  pro 
duce  impairment  of  vision,  which  mostly  disupj^eai's  with  th^ 
removal  of  the  carious  teeth.  The  ophthalmoscopic  examinatioi) 
genenilly  only  atlbrds  negative  results.^  In  a  case  of  abscess  of  lh« 
antrum  from  a  carious  tootli,  narrated  by  Dr.  James  Salter,  the  Qvi 
was  consideniljly  protruded  and  blind — the  ophthalmosco[>e 
veal ing  extreme  antemia  of  the  optic  nerve  (atropliy?).  Tlie  sigh<| 
was  not  iuipnn'etl  hy  the  renwval  of  the  tooth.  In  a  case  of  herpe^ 
frontalis,  accomi'unicd  by  great  pain,  reconled  by  Mr,  Bowman,  th€ 
optic  nerve  was  atrophied,^ 

Wlien  one  eye  is  excluded  for  any  length  of  time  from  binoculafj 
vision,  its  sight  generally  begins  to  fail  from  non-use  of  the  eye 
This  condition  is  termed  amfJi/opia  ex  anopsia^  and  is  especially  me 
witli  in  cases  in  which,  on  account  of  the  presence  of  some  opacitj 
of  the  c<»rnea  or  lens,  or  of  strabi8nma  accompanied  with  diplopia, 
the  acuteness  of  vision  of  otie  eye  is  considerably  greater  than  that. 
of  the  other,  so  that  the  diHerence  in  the  distinctness  of  the  twq 
retinal  images  proves  very  contiising  to  the  patient,  and,  in  orde^ 
to  remedy  this,  be  unconsciously  suj^prcsscs  the  recognition  of  thd 
less  diBtiiict  image.     This  active  suppression  of  the  one  image  hi 
the  mind  must  be  distinguished  from  its /m5.v/?v:  suppression,  cause 
by  a  dense  opacity  of  the  cornea  or  lens,  tlie  presence  of  which  pr 
vents  any  image  being  tbrmed  upon  the  retina.     The  active  suf 
pression  of  the  retinal  image  is  fnr  more  injurious  to  the  sight  thai 
the  passive.     But  both  are  es]iccially  so  in  chihlren,  for  in  tliem  wj 
often  find  that  after  a  strabismus  has  existed  for  some  time  (six 
twelve  months),  the  siglit  of  the  squinting  eye  may  l»e  so  muc 
impaired  that  only  large  print  can  be  deciphered  with  it,  and  y« 
it  ajipears  in  all  other  respects  i-erfeetly  normah     Moreover,  if  the 
squint  is  operated  upon,  and  the  eye  then  practised  separately  wit^ 
strong  convex  glasses,  the  sight  nuiy  l>e  rapidly  restored,  if  the  ir 
pairment  of  vision  has  not  rcucheil  too  high  a  degree.     This  pi*ove 
that  the  defect  of  sight  is  not  con^cenital,  as  has  been  sometime 
supposed,  but  is  due  to  the  exclusion  of  the  eye  from  binocula 
vision,  and  consequent  disuse  of  the  retina.     Besides,  if  the  d({uii 

'  A  case  of  this  uriemic  Rmmirosia  followed  afterwards  by  retinitis  Albuailntin(} 
Ib  rec(>riU*d  bv  Gruefc,   *' A.  f.  O./*  vi.  2,  277. 

t  Cases  of  aml>lvopla,  ac  company  ing  dental  nc  nrnliria,  have  been  recordctl 
Mr.  Hulcliinsoii,  *'*  R  L.  U,  H.  Rep,/*  vol.  Iv,  m\  ;  aUo  by  De  Wecker, 
d'UculiMlfiiie,'*  1H66, 

«  *^R.  L.  U.  U.  Rep,/W.  1,  p.  7. 
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is  alternating,  so  that  each  eye  is  used  in  turn,  the  sight  of  both 
remains  perfectly  good.  The  rare  cases  of  non-alternating  stra- 
bismus, in  which  the  sight  of  the  squinting  eye  still  retains  its 
normal  acuteness,  are  probably  due  to  the  absence  of  binocular 
vision,  in  consequence  of  which 'there  is  no  diplopia,  and  of  coui'se 
no  active  suppression  of  the  double  image.  This  subject,  however, 
is  more  fully  explained  in  the  article  upon  Strabismus.  In  children, 
even  the  passive  exclusion  of  the  eye  (e.  g»^  from  cataract)  leads  to 
amblyopia  far  sooner  than  in  adults,  in  whom  complete  cataract 
may  exist  for  very  many  years  (Von  Graefe  has  recorded  such  a 
case  in  which  a  cataract  had  existed  for  sixty  years),  and  yet,  when 
it  has  been  successfully  removed  by  operation,  the  patient  can  see 
perfectly.  In  children,  however,  this  is  not  the  case,  and  the  sen- 
sibility of  the  retina  is  apt  permanently  to  suffer ;  hence  the  rule, 
that  in  children  cataract,  as  well  as  strabismus,  should  be  operated 
upon  soon  after  its  appearance. 

Sudden  and  severe  blows  upon  the  eye  may  produce  complete 
and  instantaneous  blindness,  apparently  from  paralysis  of  the  retina 
{commotio  retince).  The  same  has  been  observed  after  a  stroke  of 
lightning.^  The  ophthalmoscope  generally  reveals  no  symptoms  at 
all  commensurate  with  the  degree  of  blindness;  perhaps  there  is 
only  some  hyperiemia  of  the  retina  and  optic  nerve,  or  a  few  scat- 
tered blood  extravasations.  In  other  cases  nothing  abnormal  is 
observed,  and  the  loss  of  sight  is  probably  due  to  some  disturbance 
or  derano:ement  in  the  retinal  elements,  which  are,  however,  in- 
visible with  the  ophthalmoscope.^  But  De  Wecker  mentions  a  case 
in  which  atrophy  of  the  optic  nerve  subsequently  supervened.  The 
sight  in  these  cases  of  paralysis  of  the  retina  often  becomes  per- 
fectly restored,  even  although  all  perception  of  light  may  at  first 
have  been  lost. 

The  treatment  of  the  different  forms  of  amblyopia  must  vary  with 
the  cause  of  the  affection.  Thus,  in  cases  where  the  latter  is  evi- 
dently due  to  great  debility,  consequent,  perhaps,  upon  severe  illness, 
hyperlactation,  etc.,  tonics,  a  generous  diet,  plenty  of  exercise  in 
the  open  air,  sea  bathing,  etc.,  must  constitute  the  chief  remedial 
agents.  Whereas  in  the  congestive  amblyopia,  great  attention  must 
be  paid  to  the  free  action  of  the  various  eliminative  organs,  more 
especially  the  liver,  skin,  and  kidneys.  For  this  purpose  saline 
mineral  waters,  diuretics,  hot  stimulating  pediluvia,  and  the  hot 
air  or  Turkish  bath,  will  prove  of  special  advantage.  In  Germany 
the  prolonged  use  of  the  decoction  of  Zitmann  is  a  "favorite  remedy, 
but  this  mode  of  treatment  is  accompanied  by  so  much  incon- 
venience, that  but  few  English  patients  will  submit  to  it.  In  the 
congestive  amblyopia,  I  have  often  derived  the  greatest  benefit 
from  the  repeated  use  of  the  artificial  leech.  In  some  cases,  even 
its  fi ret  application  was  followed  by  the  most  marked  and  surprising 
improvement  in   the  sight.     Hence,  I  would  particularly  insist 

'  Vide  also  Sacmisch,  **  Kl.  Monatsbl.,"  1864,  p.  22. 
>  Vide  also  Schirmer,  Ibid.,  1866,  261. 
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upon  the  necessity  of  always  sri^i^g  the  artificial  leech  a  tml  in 
cai^es  of  amblyopia  or  amaurosis,  in  which  there  is  evidence  or  sus- 
picion of  congestion,  or  of  irregularities  in  the  circulation;  for  this 
retnedy  is  at  present  far  too  much  neglected  in  England-  The  blood  ^ 
should  be  drawn  rapidly,  bo  that  the  glass  cylinder  beomes  filled 
in  three  or  four  minutes.  One  or  two  cylinders  full  from  each 
temple  (if  both  eyes  are  affected)  will  genemlly  suffice.  The  of»e- 
ration  may  he  repeated  at  intervals  of  five  or  six  days,  hut  if  there 
is  no  improvement  of  sight  after  it  has  been  f»erformed  two  or  three 
times,  it  should  not  be  repeated.  After  each  application  of  the 
artificial  leech ^  the  patient  should  be  kept  in  a  darkened  room  for 
about  24  hours,  as  the  ojk? ration  is  generally  followed  by  a  good 
deal  of  reaction  in  the  intra-ocular  circulation. 

We  must  also  insist  upon  the  patient  leading  a  most  regular  life 
and  abstaining  from  excesses  of  every  kind,  and  in  the  amblyopia 
potatorum  the  allowance  of  spirituous  liquors  must  be  cut  down  to 
a  minimum.  If  the  nervous  system  is  enfeebled,  tonics  must  be 
administered  in  considerable  doses,  more  especially  steel,  either 
alone  or  in  combination  with  quinine  or  strychnine.  The  tiuct* 
lerri.  muriat,  (from  gtts.  xv  to  5ss  or  more,  two  or  three  timc« 
daily)  often  proves  of  much  benefit.  In  the  amblyopia  of  drunkards, 
Galezowski  recommends  large  doses  of  bromide  of  potassium,  and 
a  collyrium  of  calaVmrine. 

In  order  to  alleviate  the  extreme  restlessness  and  nervous  irrita- 
bility of  such  pitients,  digitalis  or  hyoaoyamus  should  be  pi-escril^d^ 
and  morphia  should  be  administered  at  night  to  relieve  the  s^reat 
and  very  trying  sleeplessness,  or  the  subcutaneous  injection  of 
niorpliia  may  be  em]>loyed  with  advantage. 

In  tobacco  amaurosis  the  greatest  stress  must  he  laid  upon  the 
absolute  necesmbj  of  the  patient's  entirely  giving  up  the  use  of 
tobacco.  Only  in  this  way  can  we  hope  to  cure  or  arrest  the  dis- 
ease. Moreover,  it  is  genemlly  more  easy  for  a  great  smoker  to 
break  himself  at  once  and  alto£^ether  of  the  habit,  than  to  limit 
himself  to  one  or  two  cigars  or  pifics  a  day,  for  then  the  temptation 
of  exceeding  tliis  amount  is  constantly  presented  to  him.  At  the 
same  time  tonics  (particularly  tlie  tincture  of  steel,  alone  or  in 
conjbi nation  with  stryclinia)  should  be  i»reseril>ed.  By  pursuing 
this  course  of  treatment,  we  may  generally  succeed  in  rapidly  cur- 
ing the  amblj^opia  if  it  be  still  only  functional,  or  of  an-esting  it 
and  j>erhap8  greatly  improving  the  sight,  if  the  optic  nerve  is  only 
sjighlly  atrophied. 

In  the  impairment  of  vision  from  lead-poisoning,  many  remedies 
have  been  recommendeil,  of  wliich  the  most  reliable  is  probably 
opium.  This  has  been  found  to  shorten  the  course  of  the  constitu- 
tioiuil  disease,  to  diminish  the  frequency  of  paralytic  aftections, 
and  to  prevent  relapses.  The  sulK?utaneous  injection  of  morphia 
has  been  employed  with  much  benedt  in  amblyopia  saturnina  by 
Dr.  HaaseJ    As  a  rule,  such  cases  aftbrd  a  favorable  prognosis,  if 

*  "Klin,  Monatsbl.,^'  1807,  295, 
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symptoms  of  optic  neuritis  or  atrophy  of  the  optic  nerve  have  not 
8U|>ervened.  The  patient  must,  however,  be  warned  not  again  to 
expose  himself  to  the  risk  of  renewed  lead-poisoning,  otherwise  a 
relapse  may  occur. 

The  amblyopia  due  to  disuse  of  the  eye  is  best  treated  by 
methodically  exercising  the  sight  in  reading,  etc.,  with  the  aid  of 
a  strong  convex  lens,  or  still  better.  Von  Graefe's  combination  of 
two  lenses  set  in  a  small  tube.  The  eye  should  be  practised  fre- 
quently during  the  day,  but  only  for  the  space  of  two  or  three 
minutes  at  a  time. 

In  the  loss  of  sight  dependent  upon  paralysis  (commotio)  of  the 
retina,  the  artificial  leech,  and  blisters,  should  be  applied,  and  the 
subcutaneous  injection  of  strychnine  tried. 

I  must  now  refer  to  two  modes  of  treatment  of  amaurosis  and 
amblyopia  which  have  more  recently  come  in  vogue,  and  attracted 
much  attention,  viz.,  the  subcutaneous  injection  of  strychnine  and 
galvanism  by  means  of  the  constant  (continuous)  current. 

Strychnine  injections  have  recently  assumed  much  prominence 
in  the  treatment  of  amaurosis  and  amblyopia,  which  is  chiefly 
owing  to  the  able  and  extensive  researches  of  Nagel,^  who  has  tried 
their  effect  in  very  numerous  cases.  They  have  sometimes  proved 
beneficial,  even  in  cases  of  progressive  white  atrophy  of  the  optic 
nerve,  frequently,  however,  only  temporarily  arresting  the  progress 
of  the  disease ;  they  have  also  been  useful  in  cases  of  atrophy  fol- 
lowing optic  neuritis.  But  the  greatest  benefit  has  been  derived 
in  eases  of  amaurosis  and  amblyopia  without  organic  ophthalmo- 
scopic changes,  such  cases  as  occur  from  anaemia,  copious  hemor- 
rhages (hsematemesis,  bleeding  after  confinement,  etc.),  severe 
blows  on  the  eye,  or  from  flashes  of  lightning  ;  also  in  anesthesia 
of  the  retina,  hemeralopia,  and  amblyopia  dependent  upon  an 
.  excessive  use  of  tobacco  or  stimulants.  I  have  tried  this  mode  of 
treatment  pretty  largely,  and  have  occasionally  derived  much 
benefit  from  its  use  m  these  forms  of  amblyopia.  I  have  some- 
times even  seen  some  benefit  accruing  from  it  in  cases  of  atrophy 
of  the  optic  nerve.  It  appears  but  of  little  if  any  good  in  diseases 
accompanied  by  changes  in  the  retina  and  choroid.  Woinow' 
states,  moreover,  that  it  proves  useless  if  there  is  a  loss  of  the  per- 
ception of  colors.  If  the  treatment  is  likely  to  prove  beneficial, 
the  improvement  in  sight  generally  manifests  itself  early,  after  the 
first  two  or  three  injections.  At  first  ^»^  of  a  grain  should  be  in- 
jected once  daily  in  the  temple  or  arm,  the  dose  being  gradually 
increased  to  ^'^  or  y'^.  According  to  Nagel,  it  is  sometimes  advan- 
tageous to  interrupt  the  injections  for  a  day  or  two,  especially  if 
any  signs  of  a  constitutional  effect  show  themselves,  such  as 
twitching  in  the  limbs,  formication,  pain  in  the  head,  dizziness, 
etc.     Woinow  generally  injects  ^'q  of  a  grain  every  2-4  days,  and 

»  "  Die  Behandlung  der  Amaurosen  und  Amblyopien  mit  Strychnin,"  von  Dr. 
Albrecht  Nagel.  Tubingen,  1871.  Vide  also  an  article  on  this  subject  by  Prof. 
Borner  in  the  **  Corrcspondenz-Blatt  fur  Schweizer  Aerzte,"  Sept.  1,  1872. 

«  *'A.  f.  O.,"  xviii.  2,88. 
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daily  gives  y«  of  a  grain  of  extract  of  nux  vomica  internally  i 

pill.  , 

As  to  the  treutment  of  these  diseases  by  the  constant  current,  it 
mnst  be  conftssed  that  this  is  not  at  present  placed  upon  a  firm 
basie,  and  I  tliiiik  tljat  it  lias  not  received  that  attention  fnun 
oeulist8  wbieb  it  deserves.  At  all  events  it  is  most  advisable  tliat 
more  extensive  ex|>eriiMents  should  be  maile  with  it,  if  only  for  the 
]>urpose  of  testing  the  cnrative  ]>n\vers  dainietl  for  this  agent  by 
some  oliscrvers,  especially  Benedikt,^  Erb,^  and  Driver.^  In  cased 
of  atrophy  of  the  optic  nerve,  tlie  positive  pole  of  the  constant 
battery  should  he  apyilied  to  the  back  of  the  neck,  and  the  ne^^alive 
to  the  closed  e} eli*ls,  beinc^  moved  irontly  over  and  around  them  ; 
each  slttinLT  shouhl  not  last  more  than  J-o  nnnotes  ;  the  number 
of  cells  em|»loyed  may  ranire  from  4  to  10  or  14,  aceordint^  to  the 
nature  of  the  case  and  sensitiveness  of  the  eye  and  of  the  patient, 
Tlie  opemtion  should  not  produce  dizziness  at  the  time,  or  head- 
ache afterwards.  It  is  better  to  have  a  short  sitiintc  every  day 
than  a  prolonged  one  at  longer  intervuls.  I  have  found  Foveaux  s 
( Weiss 's)  constant  battery  one  of  the  most  convenient. 


2.-^HEMERAL0riA. 


This  disease  is  espe<'ially  characterized  by  the  fact  that,  although 
the  patient  may  he  al>le  to  see  very  well  during  the  bright  duylightfl 
his  sight  rapidly  deteriorates  towards  dusk,  and  still  more  so  at 
niglitfall;  lience  the  term  night  i)Undness.  When  the  illumination 
is  insufficient,  a  more  or  Icm  dense  gi'ay  or  purple  cloud  surrounds 
and  renders  all  oljjects  indistinct  and  hazy,  and  also  im{iaii^  the 
power  of  distinguishing  colors.  Tbns,  according  to  Forster-,*  certain 
colore,  especially  white,  yelhiw,  and  green,  can  be  more  readily  dis- 
tinguished than  blue,  violet,  or  red.  The  pupil  is  wide  and  sluggish 
on  the  admission  of  light,  but  reacts  normally  on  irritation  of  the 
branches  of  the  Hfth,  e,  <;.,  on  the  instillation  of  tincture  of  opium. 
In  retinitis  pigmentosa,  tlie  pupil  is,  on  the  contrary,  contracted. 
In  severe  cases  the  impairment  of  sight  may  l»e  so  great,  that  even 
large  objects  cannot  be  distinguished  when  the  light  is  much  di- 
minished. It  is,  however,  an  error  to  su[»pose  thut  the  dimness  of 
eiglit  is  due  to  the  setting  of  the  snn.and  that  it  is  thus  linked  to  a 
certain  time  of  the  day.  Identieally  tlie  same  symptoms  appear  if 
the  illumination  is  artificiaUy  diminished,  by  placing  the  patient 
in  a  darkened  room.  This  fact  was  most  satisfactorily  proved  by 
Forster,  with  Ids  ingenious  oj>tometer.  The  dimness  of  vision  is 
only  due  to  an  im|uiinnent  of  the  sensibility  (tor|Kvr)  of  the  retina, 
so  that  the  patient  requires  the  full  stimulus  of  bright  daylight,  or 
artittcial  light,  in  order  to  see  distinctly.  This  impairment  of  the 
»ensi hi li ty  of  the  retina  may  either  be  due  to  an  insutliciency  of 


'  Elrctrathermpie,  by  Beuedikt. 
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blood  supply,  to  the  impoverished  condition  of  the  blood,  or  to  the 
nerve  elements  of  the  retina  having  been  over-stimulated  by  pro- 
longed  exposure  to  extremely  bright  light.  Very  frequently,  the 
hemeralopia  is  a  result  of  a  combination  of  these  causes. 

It  appears,  however,  to  be  true  that  in  the  early  morning,  after  a 
sound  and  refreshing  sleep,  the  sensibility  of  the  retina  is  greater 
than  at  a  subsequent  period  of  the  day,  so  that  the  patient  is  then 
able  to  see  even  by  a  somewhat  diminished  illumination. 

It  is  of  great  consequence  to  distinguish  between  the  simple  heme- 
ralopia, and  that  condition  of  night  blindness  which  accompanies 
retinitis  ingmentosa.  The  former  is  simply  functional  and  curable, 
the  latter  depends  upon  organic  changes  in  the  retina,  and  at  a 
later  period  in  the  optic  nerve,  and  is  incurable.  Inattention 
to,  or  ignorance  of,  these  facts  has  led  to  great  confusion  in  the 
writings  of  some  authors. 

Hemeralopia  may  be  caused  by  prolonged  exposure  to  extremely 
bright  light,  such  as  the  rays  of  the  sun  in  tropical  climates,  or  the 
glare  of  a  vast  expanse  of  brightly  glistening  snow.  The  ill  effects 
of  such  exposure  make  themselves  especially  felt,  if  the  individual 
is  in  a  condition  of  great  debility  or  exhaustion,  as  after  severe  ill- 
ness, or  long  deprivation  of  food.  Thus,  we  not  unfrequently  find 
hemeralopia  existing  among  sailors  returning  from  the  tropics,  who 
have  been  kept  for  a  length  of  time  without  sufficient  food,  and 
have,  perhaps,  been  suftering  from  scurvy.  I  have  several  times 
had  four  or  live  sailors  from  one  vessel  under  my  care  at  Moorfields, 
for  hemeralopia.  Their  story  was  always  the  same.  They  had 
just  landed  from  their  vessel,  after  a  long  exposure  to  a  tropical 
sun  and  a  scanty  allowance  of  food,  and  they  had  generally  been 
suffering  from  great  debility,  or  from  scurvy.  The  hemeralopia 
had  diminished  somewhat  on  their  reaching  a  more  temperate  zone, 
and  rapidly  disappeared  on  their  arrival  in  England,  under  the  ad- 
ministration of  touTcs  and  the  enjoyment  of  a  generous  diet.  In 
none  of  these  cases  was  I  able  to  discover  anything  peculiar  with 
the  ophthalmoscope;  the  retinal  veins  were,  perhaps,  slightly  di- 
lated, but  I  could  not  trace  any  diminution  in  the  calibre  of  the 
arteries.  Indeed,  in  almost  all  cases  of  this  form  of  hemeralopia, 
the  ophthalmoscopic  examination  yields  a  negative  result.  In 
several  of  these  jjatients  there  were  diertinctly  noticed  those  pecu- 
liar, silvery  gray,  scaly  patches  of  thickeneil  epithelium  at  the  outer 
portion  of  the  ocular  conjunctiva  near  the  cornea,  to  which  par- 
ticular attention  has  been  called  by  Bitot.*  He  considers  these 
patches  pathognomonic  of  hemeralopia,  and  states  that  they  dis- 
appear consentaneously  with  the  disappearance  of  night  blindness. 
I  have,  however,  found  them  absent  in  several  cases  of  hemera- 
lopia, and  they  are  evidently  quite  unconnected  with  this  disease, 
and  only  due  to  a  thickening  and  desiccation  of  the  conjunctival 
epithelium  from  exposure  to  intense  heat,  which  sets  up  a  state  of 
chronic  congestion  or  inflammation  of  the  conjunctiva.     The  ap- 

»  '*  Gazette  Hcbdomadaire,^M863. 
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pciirance  of  these  patches  at  the  outer  part  of  the  cornea,  is  due  to 
this  [lortion  of  the  oonlar  conjunctiva  being  most  exposed,  on  ac- 
count of  the  palj>ebral  aI^e^ture  at  this  point. 

Henicralopia  has  also  been  observer!  to  break  out  epidemically  in 
g«ols,  cam[>fl,  etc.  I  need  hardly  point  out  that  in  such  cases,  a 
curcfnl  exaniination  should  always  he  instituted,  in  order  to  guard 
ajs^ainst  '^ malingering,"  According  to  Alfred  Graefe,  the  aecom- 
modative  j>ower  of  tlie  eye  is  often  somewhat  impaired,  tbere  boing 
also  a  certain  degree  of  Hisuffieieney  of  the  internal  recti  muscles. 

The  treatment  niuat  be  chiefly  directed  to  strengthening  the 
general  health  by  tonics  and  a  generous  diet.  Anion 2:8t  the  former, 
quinine,  steel,  and  cod-liver  oit  are  the  best;  indeecl  cod-liver  oil 
is  coufiidered  by  Desponts  as  a  specific  for  hemeralopia*  At  the 
same  time  the  patient  must  Ijc  carefully  guarded  against  bright 
light.  His  room  should  be  darkened,  and  he  should  only  he  allowed 
to  go  out  when  there  is  no  suu^  and  even  then  wear  dark  eye  pro- 
tectors. If  the  attack  of  lieineralopia  is  severe,  it  may  be  even 
necessary  to  insist  upon  keeping  him  in  perfect  darkness  for  eeveral 
days,  and  he  sitould  then  be  gradually  accustomed  to  a  greater  and 
greater  auiount  of  light.  Blisters  and  local  depletion  have  been 
strongly  recommended  by  some  authoi's,  but  they  are  generally 
contra-indicated  by  tbe  debility  and  feeble  condition  of  the  patient- 
But  if  there  are  marked  symptoms  of  congestion  and  hypeinemia 
of  the  retina  and  optic  nerve,  the  effect  of  the  artificial  leech  should 
he  tried » 

In  snow  fjlhidness  the  impairment  of  vision  is  also  chiefly  due  to 
diminution  of  the  sensibility  of  the  retina  from  the  great  and  pro- 
longed glare,  but  it  may  likewise  perhaps  be  owing  to  tbe  ettect  of 
the  great  rarefaction  of  the  atmosphere  in  high  mountain  ranges, 
which  may  not  only  produce  inrtammation  of  the  coujunetiva,  w^ith 
extravasations  of  blood  into  its  tissue,  but  also  perhaps  hemorrhagic 
effusions  into  the  choroid  and  retina.  • 

Closely  allied  to  the  above  form  of  amblyopia,  is  the  ameathesia 
of  the  retina  wdiich  occurs  in  consequence  of  prolonged  exposure 
to  extremely  bright  light  (Ueherblendung  der  Retina).  Instances 
of  this  kind  are  met  with  amongst  persons  who  have  been  long 
exposed  to  strong  sunlight,  or  have  greatly  tried  tlieir  eyes  by 
lexcessive  microscopizing,  etc.,  more  especially  by  artificial  light. 
They  are  often  seized  Avith  a  sadden  dimr»ess  of  sight,  and  notice 
(more  especially  if  the  illumination  is  but  moderate)  a  more  or  less 
dense  dark  cloud  or  disk,  which  appears  suspended  before  their 
eyes,  and  veils  the  central  portion  of  an  object  or  of  the  field  of 
'  1  ifui,  leaving  the  periphery,  perhaps,  quite  clear.  The  density 
jihI  extent  of  the  cloud,  and  the  consequent  rlegree  of  amblyopia, 
as  also  its  duration,  are  subject  to  considerable  vanation.  Thus, 
the  cloud  may  only  be  observed  for  a  few  minutes  after  the  exposure, 
or  it  may  last  for  days  and  weeks,  or  even  longer.  The  tt*eatmerit 
.should  principally  consist  in  guarding  the  patient  against  all  use  of 
the  eyes  and  exjx>sure  to  bright  light.  Indeed,  if  the  case  is  severe, 
it  may  be  necessary  to  insist  upon  his  being  kept  in  the  dark  for 
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some  length  of  time.    The  artificial  leech  is  also  often  of  much 
benefit.     Cod-liver  oil  and  steel  should  be  prescribed  internally. 

In  all  the  above  forms  of  amblyopia  the  subcutaneous  injection 
of  strychnine  should  be  tried. 


t 


3.— COLOR  BLINDNESS  (DALTONISM). 

B^  this  term  is  meant  the  inability  which  many  person^  have  of 
distinguishing  between  certain  colors.  Professor  MaxwelP  has 
shown  by  his  experiments  on  the  mixture  of  the  colors  of  the 
spectrum,  that  there  are  three  and  onljr  three  elements  of  color  for 
the  normal  eye  ;  and  that  one  of  these  is  wanting  in  the  color  blind, 
hence  this  form  of  color  blindness  is  termed  dichromic  vision.  The 
most  common  form  of  color  blindness  is  that  in  which  red  and  the 
colors  in  which  it  forms  an  ingredient,  as  well  as  its  accidental 
color  green,  are  more  or  less  indistinguishable.  Thus,  red  either 
appears  to  be  simply  a  dark  color,  or  the  finer  shades  of  red  cannot 
be  at  all  appreciated,  and  the  difference  between  purple,  orange, 
and  brown  is  only  distinguished  with  difficulty,  whereas  the  dif- 
ference between  yellow  and  blue  is  readily  recognized.  Violet  is 
also  distinguished,  but  is  often  mistaken  for  blue.  In  rarer  in- 
stances, green  is  the  color  that  cannot  be  recognized.  The  rarest 
cases  of  all  are  those  in  which  the  color  blindness  is  complete,  so 
that  everything  appears  white,  black,  or  gray.  This  is  termed 
achromatic  vision.  Professor  Maxwell  mentions  the  interesting 
tact  that  if  a  color-blind  person  looks  at  red  or  green  through  a 
red  glass,  tiie  green  will  appear  darker,  but  the  red  be  nearly  as 
bright  as  before,  whereas  if  he  uses  a  green  glass  the  red  will  appear 
darker,  but  the  green  hardly  altered.  He  has  thus  been  able  to 
make  color-blind  people  distinguish  the  colors  of  a  Turkey  carpet, 
and  suggests  that  if  such  a  patient  wore  a  pair  of  spectacles  with 
one  eye  red  and  the  other  green,  he  might  in  time  be  able  intui- 
tively to  form  a  judgment  ot  red  and  green  things. 

It  is  generally  held  that  the  inability  to  distinguish  a  certain 
color  {e.  ^.,  red)  is  due  to  an  insensibility  of  those  nerve  fibres  of 
the  retina  which  are  sensitive  to  red.  This  view  has,  however, 
been  lately  strongly  opposed  by  Max  Schultze,  who  considers  that, 
in  such  cases,  it  probably  depends  upon  an  excessive  development 
of  the  yellow  pigment  in  the  region  of  the  macula  lutea,  which 
has  the  effect  of  diminishing  the  intensity  of  the  red  rays.'  In 
connection  with  this  subject  it  is  of  interest  that,  during  Santonin 
intoxication,  everything  acquires  a  yellow  or  greenish-yellow  tint, 
but  violet  and  red  become  indistinct ;  for  further  information  upon 
this  subject,  I  would  refer  the  reader  to  articles  by  Rose  and  Ilubner, 
"  A.  f.  0.,"  vii.  272,  and  xiii.  2.  Niemetchek,  on  the  other  hand, 
does  not  believe  that  the  seat  of  appreciation  of  color  resides  in 

»  »» Philosophical  Transactions,"  1860. 

«  Vide  Max  Schultze's  brochure  "Ueberdem  Gelben  Fleck,  etc.,"  1866;  also 
his  work,  **  Zur  Anatoinie  und  Physiologic  der  Retina,"  1866. 
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tlii'  bulbs  of  the  retina,  for  they  may  l>e  destroyed  and  yet  it  may 
|€xi§t;  nor  can  it  be  in  tbe  optic  iierve,^  lie  has  observed  that  in 
rpei-f^ons  in  wbora  the  sense  of  api»reeiatiun  of  color  is  very  pro- 
niMiticed,  the  region  of  tbe  frontal  bone  between  tbe  orbits  is  fi:reatly 
devt.*loped,  the  reverse  beitjg  the  case  in  those  in  whom  this  sense 
is  deficient.  He  therefore  8U|»|.>oses  tliat  this  sense  is  a  cerebral 
function,  and  especially  of  the  innet*  and  interior  convohitioDt*  of 
the  anterior  h>bcs.  In  Dalton,  this  part  of  the  brain  was  found 
to  be  very  little  developed.  This  hypothesis  h^  moreover,  strengtb- 
ened  by  tite  fact  that  subjective  ap]jearances  of  color  arise,  or  cohir 
blindness,  if  morbid  proceaBes  occur  in  this  regioti  of  the  oerebruia. 
Color  blindness  (especially  dicliromic  viHion)  is^  as  a  rule,  con- 
genital, and  even  hereditary;  !nit  the  interesting  ami  important 
fai't  hai^  been  observed  by  Benedikt,  Schelske,  etc.,  that  it  is  me 
with  in  atroi>hy  of  the  optic  nerve,  and,  according  to  Gulezowski,* 
in  various  other  diseases.  Dr.  Argyll  Kobertsou^  lias  seen  it  in  a 
case  of  spinal  disease,  in  which  there  also  existed  myosis.  Dr.  Chis* 
olm,  of  Oaltimore^  (U.  S.),  has  observed  achronuitic  vision  in  a 
case  of  o[^tic  neuritis.  But  the  most  important  researches?  ai*e  those, 
to  which  I  have  already  referred,  just  jiublislied  by  Leber,*  who  has 
examined  a  great  number  of  patients  sutfering  fmm  various  eye 
affeetioiig,  as  to  tbe  presence  of  color  blindness.  He  has  found 
color  blindness  an  ahnost  constant  symptom  in  atrophy  of  the  optic 
nerve,  whether  this  was  primary  or  secondary  upon  optic  neuritis; 
also  more  or  less  in  all  cases  of  circunjseribed  central  scotoma.  I 
have  already  entered  more  fully  into  these  alfections,  and  the  I'esnlts 
of  his  experiments,  at  pp.  42-,  439.  In  syphilitic  retinitis  color 
blindness  is  sometimes  present,  and  in  other  cases  not;  the  same  is 
the  case  in  detachment  of  the  retina;  in  the  latter  stages  of  cho- 
roido-retinitis,  accompanied  by  atrophy  of  the  retina  and  optic 
nerve,  color  blindness  not  unfreciuently  occui-s.  Color  blindueafl^l 
may  also  be  acquired  without,  however,  any  impairment  of  sight]^^ 
Thus  it  has  been  observed  during  pregnancy,  and  sometimea  in 
conscqueycc  of  some  cerelu'al  disturbances,  Lawson^  has  observed 
a  case  in  which  it  was  produced  by  over-use  of  the  eyes,  in  con- 
stantly looking  at  ditierent  colors  for  the  purpose  of  sorting  them. 


4^SIMlTLATfON  OF  AMAUROSIS. 

We  occasionally  meet  with  cases  of  simulated  blindness,  mor 
esiiecially  amongst  nervous,  hysterical  femalea^or  persons  who  wish 
to  shirk  their  duties,  as  soldiers,  prisonei-s,  etc.    In  sharp  and  clevei 
individuals  it  is  sometimes  very  difficult  to  convict  them  of  ileceitj| 
Ali^otute  blindness  of  both  eyes  is  but  sehloru  simulated,  except^ 
perhaps,  in  those  cases  in  which  so  considerable  a  degree  of  amhly. 


'  '*Pragcr  Viertdjabrscbrift,"  1«C8.  iv.  234. 
'  *'Chromalagcopie  UeUnicnne/'  1H68. 
•  ^*EdViu  M<?il.  JiMinittl/'  Feb.  1809. 
»  **A.  t,  O.,**  atv.  8. 
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opia  really  exists,  that  the  patient  is  unable  to  ^ain  his  livelihood, 
and  therefore  pretends  to  be  absolutely  blind,  in  order  to  excite 
the  commiseration  and  assistance  of  the  charitable.  In  such  cases, 
the  behavior  of  the  pupil  under  the  stimulus  of  light  is  the  best 
guide.  For  if  a  patient  declares  that  he  is  so  blind  that  he  cannot 
distinguish  between  light  and  dark,  and  the  pupils  yet  contract 
underthe  stimulus  of  light,  we  may  generally  insist  upon  its  being 
a  case  of  simulation.  Such  patients,  however,  sometimes  dilate 
the  pupils  artificially  with  atropine,  and  this  may  be  suspected  if 
they  are  dilated  ad  maximum^  for  in  the  mydriasis  due  to  amaurosis 
(except  the  branches  of  the  fifth  nerve  supplying  the  dilatator  pu- 
pillee  are  irritated),  the  pupil  is  but  moderately  dilated.  If  the 
action  of  atropine  is  suspected,  but  a  conviction  appears  impossible, 

Earacentesis  should,  if  practicable,  be  performed,  and  the  aqueous 
umor  applied  to  some  other  eye  to  see  if  it  will  produce  dilatation 
of  the  pupil.  Where  the  atropine  has  only  been  applied  to  one 
eye,  the  detection  is  far  more  simple,  for  not  only  will  the  pupil  be 
dilated  ad  maxiimnn^  but  it  will  not  act  consentaneously  with  that 
of  the  other  eye,  with  the  movements  of  the  eyes,  or  during  the 
act  of  accommodation  {vide  the  article  Mydriasis,  p.  181).  But 
there  are  several  other  methods  of  detecting  the  simulation  of 
monocular  amaurosis.  One  of  the  best  of  these  is  Von  Graefe's 
test  with  prismatic  glasses.  Thus,  if  a  patient  complains  that  he 
is  absolutely  blind  in  one  eye,  and  the  examination  of  this  eye  is 
concluded,  that  of  the  other  (both  eyes,  however,  being  open)  should 
be  proceeded  with,  and  a  prism  of  10°  or  15°  be  held  with  its  base 
upwards  or  downwards  before  the  healthy  eye.  The  patient  should 
then  be  casually  asked  (so  as  not  to  arouse  his  suspicion  that  we 
suppose  him  to  be  deceiving),  whether  this  improves  the  sight  or 
not.  If  he  says  that  it  causes  diplopia,  the  simulation  is  proved, 
for  if  he  was  absolutely  blind  in  one  eye  diplopia  could  not  be  pro- 
duced, whereas  this  would  not  exclude  a  considerable  degree  of 
amblyopia.  The  prism  should  be  turned  in  difterent  directions,  in 
order  that  we  may  ascertain  if  the  double  images  correspond  to  the 
position  of  the  prism. 

Dr.  Von  Welz^  places  before  one  eye  a  prism  of  10°  or  15°,  with 
its  base  turned  horizontally  outwards  or  inwards.  If  a  corrective 
sfjuint  arises,  or  if,  on  removal  of  the  prism,  there  is  any  change 
in  the  position  of  the  optic  axes,  it  proves  at  once  that  the  patient 
enjoys  binocular  vision. 

Mr.  Zachariah  Laurence*  employed  the  stereoscope  for  the  purpose 
of  detecting  simulation  of  monocular  amaurosis.  The  slide  used 
for  this  purpose  has  two  difterent  words  or  figures  (e.  ^.,  a  circle 
and  quadrant)  upon  it,  so  arranged  as  to  undergo  an  optical  trans- 
position when  seen  through  a  stereoscope.  Mr.  Laurence  says, 
"Where  blindness  of  oiie  eye  is  simulated,  the  test  is  certain,  if 
care  is  taken  not  to  let  the  patient  see  the  slide  before  putting  it 

•  "CongresOphthalmologique,"  1866;  Compte-rendu. 
8  "  Handy-Book  of  Ophthalmic  Surgery,'*  17. 
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into  the  steFeoscope,  which  for  the  purpose  should  be  inclosed  on  all 
sides  with  grouna  glass.  The  patient  would,  from  the  tact  of  the 
transposition,  expose  the  fraud  by  his  own  evidence,  and  condemn 
himself  out  of  his  own  mouth." 

Javal  directs  the  patient  to  read  some  print,  and  then  places  a 
ruler  between  the  eyes  and  the  print,  in  such  a  manner  that  a  por- 
tion of  the  type  is  excluded  from  the  eye  which  is  stated  to  be 
blind ;  the  position  of  the  ruler  is  then  somewhat  shifted  to  the 
other  side,  so  that  the  afiected  eye  can  see  the  whole  page,  and  a 
portion  of  the  print  is  excluded  from  the  healthy  eye.  If  the 
patient  can  see  with  both  eyes,  the  ruler  will  produce  no  distarb- 
ance,  whereas  if  the  one  eye  is  really  blind,  a  part  of  the  type  will 
be  rendered  invisible  to  the  sound  eye. 

A  very  good  plan  for  detecting  simulation  of  monocular  blind- 
ness is  recommended  by  Kugel.^  In  order  to  prevent  the  patient^ 
suspecting  anything,  transparent  glasses  of  various  colors  are  held 
before  the  eyes,  and  then  a  color^  opaque  glass  is  held  before  the 
good  eye,  and  simultaneously  a  transparent  glass  (but  of  the  same 
color  as  the  other)  is  held  before  the  eye  which  he  states  to  be 
blind.  If  he  can  now  see  the  object,  he  has,  of  course,  been 
simulating. 

>  "A.  f.  O.,"  xvi.  848. 


Chapter    XI. 
DISEASES    OF    THE    CHOROID. 


L— HYPEREMIA  OF  THE  CHOROID. 

A  HYPER^Mic  condition  of  the  choroid  is  by  no  means  so  easy  to 
diagnose  with  the  ophthalmoscope  as  is  often  asserted;  indeed  it  is 
frequently  quite  impossible  to  do  so.  On  the  one  hand,  the  epi- 
thelial layer  of  the  choroid  may  be  so  dense  as  completely  to  hide 
the  choroidal  vessels;  on  the  other,  the  diversities,  both  in  the 
amount  and  distribution  of  the  pigment  in  the  stroma  of  the  cho- 
roid, are  so  various,  as  often  to  render  it  quite  impossible  to  decide 
whether  or  not  there  is  any  hypersemia.  It  is  especially  difficult, 
if  both  eyes  present  the  same  appearances,  for  we  then  lose  the 
opportunity  of  comparing  the  aftected  with  the  healthy  eye.  Hy- 
periemia  of  the  choroid  may  be  suspected,  if  we  notice  at  one 
portion  of  the  fundus,  that  the  size  and  redness  of  the  choroidal 
vessels,  more  especially  of  the  smaller  branches,  seem  to  be  increased, 
so  that  the  intra-vascular  spaces  appear  encroached  upon  and  some- 
what crowded  together ;  and  more  particularly  if  these  symptoms 
have  come  on  rather  rapidly.  The  disk  may  also  look  somewhat 
flushed  and  hyperaemic.  The  external  symptoms  ^e.^.,  ciliary  in- 
jection, dilated  and  tortuous  ciliary  veins,  etc.)  which  have  often 
been  quoted  as  being  indicative  of  hypenemia  of  the  choroid,  are 
quite  unreliable. 


2.— SEROUS  CHOROIDITIS. 

We  may  distinguish  two  principal  forms  of  serous  choroiditis, 
the  one  constituting  acute  inflammatory  glaucoma,  which  is  de- 
scribed in  the  chapter  on  Glaucoma;  the  other  is  more  simple  in  its 
course,  and  involves  the  tissues  to  a  far  less  extent.  In  the  latter 
form,  there  are  generally  hardly  any  symptoms  of  irritation,  the 
eyeball  being  perhaps  only  very  slightly  injected,  without  any 
photophobia,  lachrymation,  or  spontaneous  pain.  But  the  sight 
is  often  greatly  impaired,  on  account  of  the  diffuse  cloudiness  of 
the  vitreous  humor,  in  which  may  also  be  noticed,  here  and  there, 
a  few  delicate,  filiform  opacities,  or  these  may  assume  a  firmer  and 
more  membranous  character.  The  vitreous  opacities  moreover  do 
not  disappear  with  such  rapidity  or  completeness  as  in  the  acute 
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itiflanimatory  gktueoma,  but  implicate  the  structure  of  the  vitreous 
Imnior  (producing  syiicliysis)  to  a  more  considemble  extent,  de- 
stroying its  se|4ii,  and  causing  relaxation,  or  even  dissolution,  of 
tlie  zonula  of  Zinn,  which  is  followed  by  a  iiiore  or  less  consider- 
able disi»keenient  of  tlie  lens  (Gmcfe).  ^Symptoms  of  serous  iritia^ 
often  supervene  in  the  course  of  the  disease;  the  iris  beconi 
slightly  discolored,  the  pupil  somcwliat  dilated  and  perhaf>8  slightly 
adherent,  t!ie  aqueous  humor  is  secreted  in  larger  quantity  and 
becomes  clouded,  having  small  particles  of  lympli  susjiended  in  it, 
or  deposited  on  the  posterior  surface  of  the  cornea,  and  generally 
assuming  a  pyranvidnl  arrangement.  The  state  of  the  intra-oculai 
tension  varies  considernhly ;  in  some  cases  it  remains  normal,  or 
may  gradually  diminish,  the  eye  becoming  softer  and  softer,  and 
iinally  atroj»hic.  In  other  instances  we  find  that,  together  with  i»n 
increase  in  the  cloudiness  of  the  vitreous  and  aqueous  humors, 
the  eye-tension  augments,  or  undergoes  marked  Huetuations,  If 
this  increase  becomes  pei'sistent,  glaucomatous  complications  majf^J 
scH>n  sui>crvenc.  VonGraete'  thinks  that  this  depends  partly  uikiii^( 
the  age  of  the  patient,  and  partly  on  tlje  fact  whether  the  feus 
is  somewhat  displaced  or  not.  In  simple  semus  choroiditis  or 
choroido-iritis,  we  tind  that  when  the  vitreous  and  aqueoua 
humors  have  again  become  transparent,  hardly  any  (if  any) 
changes  in  the  cimroid  are  to  be  detected  with  the  ophthalnio- 
scoiie;  and  even  in  the  severe  forms  they  arc  but  sliglit  and  gene- 
ndly  limited  to  the  equatorial  regiori.  But  tlierc  is  often  noticed 
a  punctated  opacity  of  the  i>osterior  pole  of  the  lens,* 

The  hraimmt  of  the  simpler  forms  of  serous  choroiditis  must  con- 
sist chicHy  in  the  aiiplication  of  atropine,  of  a  blister  behind  the 
ear,  or  the  artificial  leech  to  the  temple;  and  theeye  shoultl  be  kepfi^H 
perfectly  at  rest,  and  guarded  against  cxp(»sure  to  cold  or  brigh^H 
light.  Derivatives  acting  on  the  skin  and  kidneys  often  prove  ' 
u&cl'ul,  as  also  the  administration  of  the  iodide  of  potassium,  which 
hastens  the  absorption  of  the  vitreous  opacities.  If  tlie  eye-tension  is 
increased,  paracentesis  is  to  be  performed,  and  rej^ieateil,  perhaj;»8 
several  times,  at  intervals  of  three  or  tour  days.  Von  Graefe  rec- 
ommends that  the  needle  should  l>e  extremely  tine,  and  that  the 
puncture  should  not  be  made  in  the  sclero-conieal  junction,  but  in 
the  cornea,  about  1  line  from  its  margin,  in  order  to  avoid  the  risk 
of  an  adhesion  of  the  iris  to  the  inner  wound.  Even  if  secondary 
glaucoma  supervenes,  rei>eated  paracentesis  may  be  tried,  but  if  it 

»  "A,  f.  O.,^^  XV.  3,  \m, 

*  Von  Grnefo  calls  aitenllon  to  tlie  fncl  (1,  c,  p.  168)  tbat  eyea  affected  \\\% 
poslennr  polar  ciitaract,  but  ivhicli  do  not  show  Uie  sliglitt^st  Iract^s  of  any  affectic 
of  llic  vilroous,  art*  aot  unfrt'iiuently  nUucked  by  secomlary  j:laucMjma.    Hv  believe 
lliat  in  biicU  cases  tbese  ItrnticHbr  opiunUt's  are  the  residua  of  a  Ibrmer  cboroidili** 
W'hicb  leaves  sucli  eyes,  even  after  the  iijiimrent  lermitiation  of  the  original  disease, 
very  subject  lo  an  insidions  latent  form  of  iuilammHtiou  of  the  choroid  ;  whicliT  if 
opportuuily  serves,  manifests  itself  and  gives  rise  to  secondary  glaucoma.     The 
peculiar  vldnenibility  which  exints  m  eyes  affected  with  posterior  polar  cataract 
(and  which  manireats  Itself  especially  in  Uie  great  and  exceptional  roaclion  afler 
any  operation  j  he  is  alao  inclined  lo  attribute  to  a  persistem  stale  of  irriltition  of  ibe 
choi^id. 
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proves  of  no  avail,  iridectomy  should  be  performed.  In  those  very 
obstinate  cases,  in  which  the  tension  becomes  again  increased  in 
spite  of  the  iridectomy,  and  repeated  paracentesis  does  not  perma- 
nently diminish  it,  a  second  iridectomy,  in  an  opposite  direction  to 
the  first,  will  be  indicated. 


3— DISSEMINATED  OR  EXUDATIVE  CHOROIDITIS 
(Plate  II.,  Fig.  4). 

When  this  disease  is  at  all  advanced,  it  presents  most  charac- 
teristic and  striking  ophthalmoscopic  appearances,  which  cannot 
fail  to  arrest  the  attention  of  the  most  superficial  observer.  But  in 
the  earliest  stages  it  may  easily  be  overlooked,  more  especially  if  it 
commences,  as  is  very  frequently  the  case,  in  the  form  of  small,  cir- 
cumscribed exudations,  situated  quite  at  the  periphery  of  the  fundus. 
These  little,  round,  grayish-white  spots  of  exudation  vary  much  in 
size  and  shape.  In  some  cases,  they  may  not  be  larger  than  a  millet 
seed,  in  others,  they  attain  a  considerable  magnitude.  The  larger 
ones  are,  however,  generally  met  with  in  the  centre  of  the  fundus. 
The  exudations  occur  both  on  the  inner  surface  of  the  choroid  and 
in  its  stroma.  They  are  of  a  dull,  whitish-yellow,  or  creamy  tint; 
the  epithelium  around  them  beins^  either  normal,  or  but  slightly 
thinned.  At  a  later  stage  the  exudations  become  absorbed,  and  the 
choroid  perhaps  undergoes  some  atrophic  changes,  becoming  thinned 
and  permitting  the  white  sclerotic  to  shine  through,  which  gives  a 
peculiarly  white  and  glistening  appearance  to  the  patch.  On  the 
expanse  of  the  latter,  we  may  also  sometimes  be  able  to  trace  the 
outlines  of  the  faint  choroidal  vessels  which  traverse  it.  Around 
these  atrophic  patches,  the  epithelium  does  not  retain  its  normal 
appearance,  but  its  cells  proliferate,  increase  in  size,  and  contain  a 
great  quantity  of  pigment,  which  becomes  collected  around  the 
margin  of  the  white  figure,  in  the  form  of  a  more  or  less  broad^ 
irregular,  black  girdle.  The  individual  exudations  often  increase- 
in  size  and  coalesce  one  with  another,  thus  giving  rise  to  larger 
i)atches,  which  finally  attain,  perhaps,  a  considerable  magnitude^ 
^'rom  the  periphery  of  the  fundus,  the  disease  extends  more  and 
more  towards  the  posterior  pole  of  the  eye,  so  that  at  last  the  whole 
background  of  the  eye  may  be  thickly  studded  with  innumerable 
white,  or  yellowish-white  patches  of  varying  size  and  shape  sur- 
rounded by  a  deep  black  fringe,  and  perhaps  divided  from  each; 
other  by  strips  of  healthy  choroid.  In  such  cases,  we  often  have 
an  excellent  opportunity  of  watching  side  by  side  the  various 
changes  which  the  exudations  undergo  ;  from  their  first  appearance, 
as  opaque,  creamy  white  spots,  surrounded  by  unchanged  epithe- 
lium, to  the  last  stage  of  glistening  white,  atrophic  patches,  em- 
braced by  a  deep  black  circlet  of  pigment. 

In  other  cases,  the  disease  commences  in  the  region  of  the  yellow 
spot,  sometimes  in  its  very  centre.     One  or  more  small  specks  are 
noticed,  the  centre  of  which  is  of  a  paler  red  than  the  surrounding 
30 
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choroid ;  or  tlie  patch  may  be  of  a  grayish-white  or  cre-aniy  color, 
with  perhaps  a  faint,  pale-red  areola  round  it.  The  clioroid  in  the 
region  of  the  yellow  sjiot  is  generully  iii  such  cases  of  a  somewhat 
deeper  tint.  The  w4iite  spots  boou  increase  in  uuiuber  aud  Bize,  arc 
arranged  jierhajis  iu  groujis,  and  gmJually  extend  towards  their 
cireuinforence.  The  jieriphery  of  tite  clioroid  may  remain  unafteetetl, 
or  show  only  a  few  Hrattered  groups  of  exudation. 

Although  we  eauuut  with  certainty  diagnose  the  sj^philitic  cha- 
racter of  the  disease  8ini{>!y  by  the  ophtlialinoecopie  syniptonis^  as 
we  find  tliat  Bonietiines  tlie  iiioftt  varied  forms  of  this  atlection  ai*e 
due  to  Ryphilis,  yet  some  authons  cout^ider  that  certain  ap{K?anince8 
are  more  e6i«eeially  Rymptnmatir  of  the  sin*citic  disscmintited  cho- 
roiditis. Thus  Liebreich  thinks  that  the  latter  is  distinguished  by 
the  tact,  that  the  little  masses  of  exudation  are  small,  cireuiascribeti^ 
isi>lated,  and  do  not  show  any  tendency  to  coalesce,  even  when 
they  are  grouped  closely  together.  The  tissue  changes  extend 
deeply  into  the  stroma  of  the  choroid.  These  apf»earances  are  well 
illustrated  in  the  ophthalnioseopie  jJate  (Plate  II.,  Fig.  4).  Von 
Graefe  thinks  that  sypliilitie  disseminated  choroiilitis  shows  itself 
most  frequently  in  the  f^^rm  of  numerous  circumscribed  white 
jiatcbes,  wnth  a  pale  red  zone  rotuid  them,  and  occurring  at  the 
lM>sterior  pole  of  the  eye ;  and  wdiicli  hut  rarely  pass  over  into  any 
other  form  of  choroiditis,  I  have  also  foouil  this  form  of  choroi- 
ditis morefreciUciitly  associated  witli  syphilis  than  any  other.  But 
yet  it  must  he  admitte<l  that  tlie  disease  may  assume  most  varying 
a|>pearances.  Thus  I  Ijave  seen  cases  of  syphilitic  choroiditis  iu 
wdjich  a  large  bluish-gray  exudation  has  occupied  the  region  of 
the  yellow^  spot,  and  around  this  were  scattered  to  a  considerable 
distance  numerous  smaller  exudations  and  atrophic  patchc^s,  the 
periphery  of  the  fundus  being  almost  free  from  any  exudations. 
These  api>c*arances  (more  especially  the  gray,  nebulous  etiusion)  at 
the  yellow^  spot,  were  almost  perfectly  identical  in  both  eyes. 

Tlie  areolar  choroitliUs  of  Fdi*ster^  is  distinguished  by  certain 
peculiar  features,  which  show^  under  what  diifcrent  forms  the  dis- 
seminated choroiditis  may  present  itself.  I  would  therefore  mther 
consider  it  as  a  subdivision  of  this  attection,  tlian  as  a  sf^eeial  dis- 
ease. The  siK>ts  are  large,  oval,  or  circular,  sharply  derined,  ami 
of  a  white,  or  yellow^ish-whitc  color,  liaving  traces  of  faintly  marked 
choroidal  vessels  in  their  area.  They  are  separated  from  each  other 
here  and  there  by  strips  of  normal  choroid.  They  are  chiefly 
grou[>ed  around  tlie  yellow  sjxjt,  hut  are  divided  from  it  by  a  r)or- 
tion  of  healthy  choroid,  so  that  they  do  not  reach  up  to  it.  Their 
size  varies  considerably,  some  being  nearly  as  large  as  the  optic 
disk,  others  about  the  size  of  a  jKca ;  tliey  ahvays  dindnish,  however^ 
towartls  the  peri}>Iiery.  The  patches  are  surronndeil  by  a  dark 
zone  of  pigment,  which  is  the  more  broad  and  marked  the  smaller 
that  the  central  white  spot  is.     Quite  at   the  periphery  of  the 

*  Forstcr,  '^Ophthalmologisclie  Beitrage.*'    Berlin,  1882,  p.  09. 
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group  of  white  patches,  are  noticed  dark,  black  spots,  having  no 
wliite  centre. 

The  diagnosis  of  disseminated  choroiditis  is  not  difficult,  and  it 
could  not  very  easily  be  mistaken  for  any  other  disease.  The  fact 
that  the  little  white  exu<lations  are  situated  in  the  choroid,  and 
not  in  the  retina,  may  be  easily  ascertained  by  attention  to  the 
following  points,  viz.,  the  retinal  vessels  can  be  traced  distinctly 
over  them,  and  are  not  the  least  interrupted  or  rendered  indistinct 
in  their  course;  there  are  no  api^earances  of  blood  eftusions  into 
the  retina,  which  generally  occur  together  with  exudations  int^ 
the  latter ;  the  retina  is  also  transparent,  and  of  normal  appearance 
around  the  exudations,  and  the  retinal  veins  are  not  dilated  or 
tortuous.  AVhen  the  exudations  are  absorbed  and  the  choroid 
undergoes  atrophy,  the  patches  become  fringed  with  pigment,  and 
upon  their  expanse  can  be  noticed  remains  of  the  choroidal  tissue 
and  of  the  vessels.  Care  should  be  taken  to  distinguish  this  form 
of  pigmentation,  from  the  deposits  of  pigment  in  the  retina  which 
may  occur  in  various  forms  of  choroido-retinitis,  as  also  in  the  dis- 
seminated choroiditis,  in  which  the  external  layer  of  the  retina 
becomes  more  or  less  glued  against  the  choroid,  and  destroyed  or 
atrophied,  or  the  i)igment  of  the  epithelial  layer  of  the  choroid 
becomes  infiltrated  into  the  retina.  In  such  cases,  the  rods  and 
bulbs  are  esi)ecially  apt  to  suiter,  but  the  changes  may  extend 
deeper,  and  even  involve  the  ganglion  cells. 

Again,  the  retina  may  suffer  by  becoming  compressed  by  the 
•exudations  and  aggregations  of  the  pigment  cells,  and  if  this  lasts 
for  any  length  of  time,  the  retina  generally  becomes  thinned  and 
atrojihicd,  being  changed  into  a  kind  of  fibrillar  tissue,  and  its 
normal  elements  rendered  quite  indistinguishable.  Thus  consecutive 
atrophy  of  the  retina  and  optic  nerve  not  unfrequently  ensue  upon 
disseminated  choroiditis.  In  Plate  II.,  Fiff.  4,  these  appearances 
are  illustrated.  The  optic  disk  is  seen  to  be  perfectly  atrophied, 
of  a  bluish-ficray  fint,  and  utterly  devoid  of  bloodvessels,  excepting 
the  two  little  twigs  which  can  just  be  discerned  running  over  its 
edge.  Not  a  single  retinal  vessel  dih  be  distinguished  over  the 
whole  fundus.  It  is  but  very  seldom  that  we  meet  with  so  extreme 
a  ease  of  atrophy,  and  Liebreich  supposes  that  in  all  probability  a 
syi)hilitic  retinitis  had  coexisted  with  the  disseminated  choroiditis. 

The  vitreous  humor  also  frequently  becomes  aftected  during  the 
progress  of  the  disease;  indeed  floating  or  fixed  opacities  in  it  are 
sometimes  the  first,  or  even  the  only,  premonitory  symptoms,  which 
call  the  patient's  attention  to  his  eye.  I  have  met  with  several 
cases,  in  which  a  few  small  floating  opacities  in  the  vitreous  humor 
formed  the  first  symptom,  there  being  at  that  time  no  trace  of  dis- 
seminated choroiditis  to  be  detected  by  the  most  careful  ophthal- 
moscopic examination.  But  some  time  afterwards,  small  circular 
patches  made  their  appearance  in  the  choroid.  Sometimes,  how- 
ever, the  vitreous  does  not  become  affected  till  a  late  stage  of  the 
disease,  and  it  may  then  be  so  diftusely  clouded  as  to  render  the 
details  of  the  fundus  quite  indistinct,  or  be  traversed  by  large,  dark, 
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floatinjcr  or  fixed  membnuious  filaments.    Subsequently  a  posterior 
jKilar  cataract  is  ottea  formed. 

The  iris  sonietinjes  beeonieB  ii» flamed,  but  bardlj  ever  to  a  con- 
siderable degree,  there  beino;  only  a  lew  delieate  Bjnechije,  and  very 
little  aUeration  m  the  stroeture  of  the  iris.  The  inflammation 
often  assumes  a  serous  ebaraeter,  and  aniall  opacities  are  noticed 
on  the  posterior  wall  of  the  cornea.  The  external  appearance  of 
the  eye  is  generally  quite  normal ;  there  is  hardly  any  conjunctival 
or  eubeonjunctival  injection,  photopliobia,  or  hichrymation,  and 
little  or  nojmin;  the  pupil  being  often  of  a  normal  size,  or  but  little 
dilated;  and  yet  tlie  sight  may  be  greatly  impaired;  and  it  is  only 
with  the  oi»hthaloio8cope  that  we  detect  the  great  and  etrikin^ 
changes  in  the  fundus. 

The  sight  is  often  very  considerably  affected,  the  jiatient  com* 
plaining  of  a  dark  cloud,  or  of  black,  fixed,  and  floatiiig  objects ; 
before  his  eyes.  These  scotomata  ai"e  either  due  to  diti'use  and' 
floating  opacities  in  the  vitreous  humor,  or  to  injuries  which  the 
retina  has  sustained  by  compression  or  destruction  of  some  of  its 
elements.  The  impairment  of  vision  will,  of  course,  be  proportion- 
ately greater,  if  tlie  disease  is  situated  at  the  j>08terior  pole  of  the 
eye,  than  if  it  be  confined  to  the  periphery  of  the  fundus.  Ill  the 
former  situation,  a  very  small  and  circumscribed  group  of  exuda- 
tions may  sotiice  to  destroy  central  vision;  in  tlie  latter,  even  con- 
siderable depositH  may  not  materially  atieet  the  sight,  except  in 
the  outline  of  the  field.  Kot  only  does  the  central  vision  §uti*er  as 
regards  distinctness,  when  the  exudations  occur  in  the  region  of 
the  yellow  spot,  but  the  objects  apjvear  distorted  and  crooked  (met- 
amorphopsia),  on  account  of  the  compression  and  alteration  in 
the  arrangement  of  the  retinal  elements.  We  sometimas  notice  a  < 
marked  improvement  in  the  sight,  when  the  exudations  are  ab- 
8orl»ed  and  the  pressure  diminished,  but  of  course  this  can  only 
occur  if  the  retinal  elements  have  not  suffered  too  much,  or  for  too 
lontf  a  jx'riod. 

The  field  of  vision  ia  fi-equently  considerably  contracted,  and 
show^s  more  or  less  extensive  interruptions  (scotomata)  within  its 
area. 

The  proffnosis  of  the  disease  must  always  be  extremely  guarded, 
more  especially  if  the  exudations  apjiear  in  the  rc^gion  of  the  yellow 
spot.  Of  these,  the  little  spots  surrounded  by  a  pale-red  rira,  which 
are  so  characteristic  of  syphilis,  afford  comi»arativcly  the  best  prog- 
nosis. 

In  tlie  most  favorable  cases  the  exudations  may  become  absorlied, 
leaving  behind  them  oidy  faint  traces  of  a  change  in  the  epithelial 
layer,  in  the  form  of  light-red  patches,  in  which  the  choroidal  ves- 
eels  can  be  distinctly  traced;  or  they  may  give  rise  to  somewhat 
deei>er  cicatrices.  More  frequently,  however,  they  i»roduce  exten- 
sive atropliy  of  the  stroma  of  the  choroid,  which  is  especially  aj>t 
to  be  injurious  to  the  siglit  if  the  exudations  are  large,  situated  in 
the  region  of  the  yellow  9|»ot,  and  coalesce  together  so  aa  to  form 
extensive  atrophic  patches.    Moreover,  in  forming  our  prognoaie, 
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we  must  always  bear  in  mind  that  the  retina  is  very  prone  to  suffer, 
both  from  direct  compression  of  its  elements  and  from  their  de- 
struction (more  especially  the  rods  and  bulbs)  by  their  becoming 
glued  to  the  choroid,  and  pigment  being  infiltrated  thence  into  the 
retina.  Atrophy  of  the  retina  and  optic  nerve  are,  therefore,  not 
unfrequent  consequences  of  disseminated  choroiditis. 

The  causes  of  this  disease  are  often  obscure,  but  by  far  the  most 
frequent  is  syphilis.  The  insidious  choroiditis,  wliich  is  accom- 
panied by  serous  iritis,  is  sometimes  observed  in  delicate,  scrofu- 
lous, or  consumptive  individuals. 

The  treatment  must  consist  chiefly  in  the  administration  of  mer- 
curials. Indeed  the  inflammatory  diseases  of  the  choroid  appear  to 
be  most  beneficially  influenced  by  small  doses  (^^  or  y'g  of  a  grain 
2  or  3  times  daily)  of  the  bichloride  of  mercury,  continued  for  a 
very  long  period.  If  there  are  distinct  evidences  of  syphilis,  and 
if  the  disease  is  rapid  in  its  progress,  salivation  should  be  quicklv 
induced,  so  as,  if  possible,  to  check  the  further  eflFusion  of  lymph 
and  hasten  the  absorption  of  that  already  exuded.  If  this  be  not 
done,  larger  doses  of  the  bichloride,  in  combination  with  the  iodide 
of  potassium,  should  be  given.  The  artificial  leech  should  be  ap- 
plied occasionally,  but  if  the  patient  is  very  feeble  but  little  blood 
should  be  taken,  or  dry  cupping  should  be  substituted.  He  must 
be  strictly  ordered  to  abstain  from  all  use  of  the  eyes  in  reading, 
etc.,  and  they  should  be  guarded  against  bright  light  by  the  em- 
ployment of  blue  glasses.  If  the  functions  of  the  liver,  uterus,  or 
digestive  origans  are  out  of  order,  these  should  be  attended  to;  and 
much  benefit  is  often  experienced  from  the  use  of  mildly  purgative, 
mineral  waters,  such  as  Pullna,  Marienbad,  Karlsbad,  etc. 


4.— SCLERECTASIA  POSTERIOR  (SCLEROTICO-CHOROIDI- 
TIS  POSTERIOR,  POSTERIOR  STAPHYLOMA).  Plate  11.^ 
Fig.  3. 

This  disease  is  but  seldom  absent  in  the  more  considerable  de- 
grees of  myopia,  and  must  be  regarded  as  a  grave  complication. 

Eyes  affected  with  sclerectasia  posterior  generally  appear  to  be 
abnormally  large,  prominent,  and  ovoid  in  shape.  The  palpebral 
aperture  is  widely  open,  which  is  especially  conspicuous  if  only  one 
eye  is  aftected.  The  eyeball  also  appears  lengthened  in  its  antero- 
posterior diameter,  and  the  infundibulum  or  hollow,  which  is  seen 
in  the  normal  eye  (when  it  is  much  turned  in)  between  the  outer 
canthus  and  the  globe,  has  disappeared ;  so  that  the  posterior  seg- 
ment of  the  eyeball  appears  lengthened  and  square,  and  perhaps  of 
a  slightly  bluish  tint.  The  lateral  movements  of  the  eye  may  be 
somewhat  curtailed  if  the  disease  is  extensive.  The  patients  often 
complain  of  a  feeling  of  tension  and  fulness  of  the  eyeball,  as  if  the 
latter  were  too  large  for  the  socket,  and  there  may  also  be  pain  in 
and  around  the  eye. 

The  ophthalmoscopic  symptoms  are  generally  very  marked  and 
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unmiBtakable.  The  cbaracteriBtic  sjTDptom  is  a  briUiant  wliite  or 
pale  yellow  crescent  at  the  edge  of  the  optic  disk,  generally  ai  the 
outer  Bide  (in  the  reverse  image  it  will  of  course  ap[)ear  towards  the 
uaBal  side).  This  crescent  tuny  vary  much  iu  siaie,  from  a  small 
white  are  to  a  large  zone,  and  extendg  perhaps  all  round  the 
Biul  enihraces  even  the  region  of  the  yellow  spot,  its  greatest  ex 
l>eing  always  in  the  direction  of  the  latter.*  Its  edges  may  be  either 
sharply  and  distinctly  defined,  or  may  be  irregular,  and  gradtuilly 
lost  in  the  surrounding  healthy  structures;  irregular  {»atehes  of 
pigment  are  strewn  about  its  margin,  and  also,  |»erhaps,  on  iu  sur- 
face, so  that  little  dark  islets  of  varying  size  and  form  appear  iu  its 
expanse.  The  crescent  itself  is  of  a  brilliant  white,  so  much  so  in- 
deed, tljat  the  disk,  by  contrast,  api>earB  to  be  abnornjally  pink. 
On  account  of  the  white  background,  the  small  retinal  vessels  can 
be  traced  more  distinctly,  and  their  minute  branches  be  more  easily 
followed,  over  this  jvatch  than  in  the  neighboring  fundus.  This 
white  crescent  is  due  to  a  thinning  and  atrophy  of  the  stroma  of 
the  choroid,  indeed  the  latter  has  occasionally  been  found  quite 
wanting  in  this  situation.  The  piiiment  cells  are  not  nei'essuril}' 
de^stroyed,  but  there  is  an  absence  of  pigment  molecules,  for  the 
irregular  black  patches  mentioned  al>ove  ai^  pathological  agglome- 
rations of  pigment.  On  accouiit  of  the  loss  of  pigment  and  the 
atropliy  or  thinning  of  the  stroma  of  the  choroid,  tlie  glistening 
sclerotic  shines  through  the  latter,  and  lends  the  brilliant  wliite  ap- 
pearance to  the  ligure.  This  wantof  jogment  also  gives  rise  to  the 
senseof|:]are,  which  tlie  patient  experiences  in  a  bright  light.  The 
amblyopia  which  frequently  exists  in  this  disease,  is  also  undoubt- 
edly partly  due  to  this  fact,  for  we  iind  that  the  sight  of  such 
patients  is  often  remarkably  benefited  by  blue  sj>ectaeles.  The  am- 
blyopia, however,  as  a  rule,  dej^ends  cliietly  upon  the  disturbance 
iu  the  intra*ocutar  circulation,  produced  by  the  state  of  chnuiic 
congestion  of  the  venous  system  of  the  eye.  llence  we  find  that 
vision  is  generally  greatly  improved  by  depletion,  and  more  es[»e- 
cially  by  tlie  artifieifil  leech. 

The  retina  generally  suffers  only  iu  so  far  from  this  loss  of  pig- 
ment in  the  chomid,  that  n  slight  diminution  in  the  distinctness  of 
perception  is  produced.  The  "  blind  8].K>t^'  (answering  to  the  optic 
entrance)  is  somewhat  enlarged,  but  this  increase  doe^  not  corre- 
B]>ond  at  all  to  the  size  of  the  crescent,  and  vision  is  only  impaired, 
not  destroyed,  in  tljia  extm  i>ortiou  of  the  blind  si>ot.  But  some- 
times there  arises  a  state  of  great  irritability  of  the  retina,  producing 
considerable  amblyopia  and  disturbance  of  vision,  together  with 
photo|^ia  and  a  feeling  of  ]iatn  and  tension  within  the  eye  on  the 
slightest  exertion  in  readingi  etc. 

'  We  iiiuiit,  however,  he  cnrcful  nol  to  caU  every  little  wlihe  rim  at  the  edse 
of  till:?  disk  "HclrrrctaHft  fKiMterior,'*  tbr  Uiis  may  he  caused  simply  by  Uie  channti 
ret!t»t|jne  Hnmr  whni  from  tlif  optic  nerve,  ami  pcnniUing  thr*  llirUt  to  fall  at  tbis 
»I>ot  ibn  I  tina  upon  the  denuded  sclerotic,  tb us  affording?  the  apt>eamiice 

of  a  whii.  II  ^  rim.'    But  tbis  arc  is  uarruw,  il«  cdjfO*  nre  sbarply  defined,  and 

Uicrr  are  nt.  uUt>j)bie  eUiingcft  of  the  choroid  amuiid  U.    This  ooadiUon  may  ucciu' 
*-»  myopic,  emantnipic,  and  bypenaelropic  cye«. 
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The  disease  may  remain  stationary  or  progress.  In  the  former 
case  the  myopia  does  not  increase,  the  circum-orbital  and  intra- 
ocular pains  diminish  or  cease,  and  with  the  ophthalnio8coj)e  we 
find  that  there  is  no  augmentation  in  the  size  of  the  crescent,  and 
that,  perhaps,  a  regular  deposit  of  pigment  again  takes  place. 

Far  difterent  is  it  if  the  disease  progresses,  and  especially  if  in- 
flammatory symptoms  supervene,  which  is  generally  the  case  when 
the  atrophy  is  at  all  advanced.  The  myopia  is  then  found  to  in- 
crease more  or  less  rapidly,  vision  becomes  dimmed  or  greatly  im- 
paired, the  patients  are  often  continually  haunted  by  "  blacks" 
floating  before  their  eyes,  which  may  assume  all  kinds  of  fantastic 
shapes,  and  are  due  to  opacities  in  the  vitreous  humor.  At  other 
times,  they  are  greatly  disturbed  by  showers  of  bright  stars  and 
flashes  of  light,  which  are  due  to  a  state  of  irritatioii  of  the  optic 
nerve  and  retina ;  and  they  become  more  and  more  dazzled  by  the 
light,  on  account  of  the  increased  atrophy  of  the  choroid  and  the 
loss  of  pigment.  But  the  progress  of  the  aftection  is  best  watched 
with  the  ophthalmoscope.  The  edges  of  the  crescent  show  symp- 
toms of  hyiK^rtemia,  and  become  irregular  and  ill-defined.  Small 
white  patches  apj)ear  around  it  (symptomatic  of  the  progressive 
atroi)hy  of  the  choroid),  and  these,  graduallv  increasing  in  size, 
coalesce  with  each  other  and  with  the  original  crescent,  so  that  the 
latter  may  in  time  extend  completely  round  the  disk,  which  thus 
becomes  imbedded  in  a  more  or  less  broad,  white,  glistening  ring, 
which  extends  chiefly  in  the  direction  of  the  yellow  spot.  In  such 
cases,  a  superficial  observer  might  suppose  that  the  optic  disk  was 
greatly  enlarged,  or  even  that  the  optic  nerve  (from  the  white 
appearance)  was  atrophied.  On  closer  examination,  however,  the 
distinction  between  the  disk  and  the  white  zone  is  easy,  for  the 
entrance  of  the  optic  nerve  looks  abnormally  pink,  on  account  of 
the  contrast  with  the  bright  white  of  the  surrounding  ring,  and  its 
vessels  are  more  easily  traceable  over  the  latter  than  on  the  disk. 

A  similar  process  may  also  occur  in  the  region  of  the  yellow 
si)ot.  Little  white  patches  appear,  which  increase  in  size  and 
coalesce,  giving  the  whole  an  appearance  of  alternate  white  and 
dark  reticulated  spaces,  the  white  spots  being  due  to  the  sclerotic 
shining  through  the  atrophied  stroma  and  pigment  layer  of  the 
choroid.  Von  Graefe  thinks  that  the  retina  may  in  this  situation 
participate  more  rapidly  in  the  disease  than  otherwise,  on  account 
of  its  being  thinner  at  this  spot.  If  the  atrophy  of  the  choroid  in 
the  region  of  the  macula  lutea,  as  well  as  that  around  the  optic 
entrance,  progress,  the  two  separate  processes  may  gradually  ex- 
tend towards  each  other  (leaving  less  and  less  healthy  structure 
between  them),  until  they  finally  pass  into  each  other,  and  form 
one  large  white  figure. 

The  occurrence  of  inflammatory  changes  in  the  choroid  and  retina 
in  the  region  of  the  yellow  spot,  generally  causes  great  impairment 
of  vision,  and  the  patients  then  also  complain  of  the  constant  ap- 
pearance of  one  or  more  central,  fixed,  dark  spots  (scotomata)  in 
the  field  of  vision.     It  should  be  mentioned  that  they  may  be 
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apparent  to  the  patient  long  before  we  are  able  to  detect  with  the 
opnthalmo6coj»e  any  changes  in  the  region  of  the  macula  Intea. 

Von  Graefe^  long  ago  calle<l  attention  to  the  important  fact  that 
secondary  glaocoroa  may  supervene  upon  sclerectasia  jioeterior,  anil 
lead  to  great  impairment  of  vision,  or  even  bliodnesa,  if  the  Inie 
character  of  the  complication  is  not  recognized  safficientlj  early 
and  H  timely  iridectomy  [lerformed*  It  always  attacks  both  ejea 
fiooner  or  later.  He  atatea  that  this  secondary  glaucoma  niay  either 
aesume  the  character  of  glau<x>ma  simplex^  or  that  of  the  inflanitna- 
tory  form,  Glaueoma  simplex  oeeurs  chiefly  in  those  cadee  of 
Bclerectafiia  po**terior  in  which  inflammatory  symptoms  are  absent^ 
and  all  the  ti^eue^^  are  normal,  excepting,  of  coarse,  as  regards  the 
changeft  produced  by  the  elongation  of  the  opitic  axis,  and  the 
attenuation  of  the  sclerotic  and  choroid  at  the  posterior  hemisphere 
of  the  eyeball.  If  in  such  eyes  glaucoma  simplex  dupervenes,  we 
find  that  the  tension  of  the  eyehall  increases,  the  optic  disk  be^ 
cornea  excavated,  the  visual  field  impaired,  and  the  sight  deterio- 
rated, but  generally  only  after  the  field  has  already  become  greatly 
contracted  :  the  refracting  media,  as  a  rule,  remain  transpiarent. 
According:  to  Von  Graefe,  the  glaucoma  simplex  would  apj»ear,  in 
such  casee*  to  be  partly  due  to  the  advancing  age  of  the  patient, 
for  then  the  sclerotic  becomes  firmer  and  less  elastic,  thus  ofl'ering 
a  greater  resistance  to  the  process  of  bulging  (ectasia),  which  causes 
a  tendency  to  retardation  in  the  venous  circuhition,  and  also  c<»m- 
prei^ses  and  irritates  the  ciliary  nerves  which  pass  through  it  here. 
This  tendency  to  glauconaa  may  also  be  hereiiitary,  showing  it*ielf 
in  several  members  of  the  same  family.  In  such  instances,  the 
myopia  hm  generally  reached  a  considerable  degree  in  childhood^ 
atid  then,  between  the  ages  of  12-18,  glaucoma  simplex  super- 
venes* When  the  latter  attacks,  in  middle  age,  eyes  which  are 
only  nKHlemrely  myopic,  Von  Graefe  thinks  thiit  the  combination 
is  accidental. 

Frequently,  however,  secondary  glaucoma  does  not  manifest 
itself  in  sclerectasia  posterior  until  symptoms  of  sclerotico-choroid- 
itis  posterior  have  supervened,  and  then  it  mostly  assumes  the 
character  o(  irido-choroiditis  serosa,  with  jieriodic  cloudiness  of  the 
aqueous  humor,  and  ettusions  into  the  vitreous. 

With  regard  to  the  excavation  of  the  optic  nerve  which  is  met 
with  in  the  cases  of  glaucoma  complicating  sclerectasia  posterior, 
it  must  be  observed  that  it  does  not  always  present  the  very  marked 
features  of  the  glaucomatous  or  pressure  cup  This  is  especially 
the  case  if  the  atrophy  of  the  choroid  encircles  the  disk,  for  the 
steei>ness  of  the  excavation  will  then  be  less  evident,  as  also  the 
bending  of  the  vessels.  Hence,  lis  Von  Graefe  points  out,  wc  must 
consider  every  excavation  in  sclerectasia  posterior  as  being  glau- 
comatous in  clmracter,  if  the  edge  of  the  disk  is  tolerably  distinctly 
cupped,  if  the  larger  veins  show  a  difterence  in  their  fulness  at  its 

'  '*^  A.  f.  O.,**  iv.  2.  Ifsa ;  Ihid,,  vlU.  2,  804.  The  reader  should  especially  eon- 
snlt  his  lasl  obMrvationa  upou  this  point  iu  llie  arUcltt  reccDtly  published  V^  X,  t 
0.,"  3SV.  8,  178). 
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margin,  and  if,  together  with  these  symptoms,  the  eye-tension  is 
increased,  and  there  arc  corresponding  functional  disturbances  in 
the  eye  {e,  g.^  contraction  of  the  field).  In  some  of  these  cases  the 
sight  remains  wonderfully  good,  considering  the  great  contraction 
of  the  field,  and  we  may  find  that  when  the  contraction  has  gradu- 
ally extended  from  the  inner  side  till  it  has  nearly  reached  the 
centre,  it  passes  upwards  and  downwards,  leaving  the  central  part 
unimpaired,  to  meet  again  on  the  other  side,  and  thus  a  small  islet 
of  the  field  may  be  left  in  the  centre  of  the  blank. 

Sometimes  the  excavation  is,  so  to  speak,  double,  the  margin  of 
the  disk  being  cupped,  and  a  second  (perhaps  steeper)  excavation 
existing  in  the  sclerotic  at  a  distance  of  from  |  to  J  mm.  from  the 
edge  of  the  disk.  In  other  cases  the  excavation  is  extremely  steep, 
presenting  all  the  features  of  a  very  marked  glaucomatous  or  pres- 
sure cup.  One  peculiarity  being  that  the  sight  remains  relatively 
remarkably  good. 

Iridectomy  must  be  performed  as  early  as  possible,  for  paracen- 
tesis proves  of  no  permanent  relief.  It  must  be  mentioned,  however, 
that  in  some  instances,  where  the  contraction  of  the  field  already 
encroaches  closely  on  the  centre,  the  operation  sometimes  causes  a 
deterioration  of  the  sight  (Graefe). 

Complications. — When  inflammatory  symptoms  have  supervened 
and  the  disease  has  assumed  the  character  of  sclerotico-choroiditis 
posterior,  the  vitreous  humor  often  becomes  clouded,  and  its 
posterior  portion  even  perhaps  fluid  or  detached.  The  vitreous 
opacities  may  be  dark  fixed  specks,  or  floating  membranous  films 
of  varying  size  and  shape,  and  are  often  a  source  of  great  anxiety 
to  the  patient,  for  even  the  physiological  motes  are  rendered  very 
distinct  in  short-sighted  eyes,  on  account  of  the  circles  of  difiusion 
upon  the  retina  {vide  article  on  Opacities  of  the  Vitreous  Humor, 
p.  350).  The  most  dangerous  form  of  opacity  of  the  vitreous  is 
that  which  comes  on  very  suddenly,  is  confined  to  the  posterior 
segment  of  the  vitreous  humor,  uniform  in  character,  and  sharply 
defined  against  the  transparent  vitreous.  It,  moreover,  shows  a 
slight  tendency  to  oscillate  or  tremble,  and  afibrds  a  faint  gray 
reflex,  which  may  easily  cause  it  to  be  mistaken  for  detachment  of 
the  retina,  until  a  close  examination  of  its  margins  shows  that  the 
retina  is  in  j^rfect  apposition  with  the  choroid.  This  form  of 
opacity  is  generally  the  precursor  of  detachment  of  the  retina,  and 
von  Graefe^  thinks  that  the  following  reasons  speak  for  its  being, 
in  all  probability,  a  detachment  of  the  vitreous.  1.  Its  sudden 
appearance,  whereas  the  majority  of  opacities  of  the  vitreous,  with 
the  exception  of  the  hemorrhagic,  are  more  gradual  in  their  de- 
development.  2.  Its  sharply  defined  limitation,  in  spite  of  its  con- 
siderable extent ;  whereas  we  find  that  infiltrations  of  the  vitreous 
of  like  magnitude  generally  pass  over  gradually  into  the  healthy 

»  *'K1.  Monatsbl.,''  1868,  p.  801. 
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fmtUm  of  iitinnwifc,    Su  The  ahMft  eooitauir  o^cffYCBSisa  «rif  <ici- 

twiiflMllC  <iif  tikSr  KCTIHL 

Wbco  fffi«akiD|r  «>f  JetflMliLnKitt  of  tfae  iuie>ji»  i p.  SSfSu.  I  men- 
tvxttd  tLat  ImD#>ff  had  fJUKrwed  it  soaMCiflKS  ia  Kkmstswai 
|iOffftmc«v  aiwi  be  thinks  that  in  tocik  rwiFir  it  »  ptoiiaeei  ta  tbe 
UAV/wix^  Dbaaoer:^  ^The  Ticnooi  hunor  do«s  boc  nw  eil  pn»- 
ymwm  to  the  gradoaOj  iaeresHixig  nze  of  the  ere.  aoii  the : 
exndaXifm  l»  not  at  the  «kme  time  eooTened  inco  the 
ctttatic^^  the  Titrcow  hainorr  oor  docs  it  d»ot¥e  it^  boch 
iBj^  indilEtrfetrt  to  each  other;  the  eonneetiofi  between  the  TccreouB 
aii<ri  retina  becoutDg,  iMwrerer^  Irwuetied*  according  to  the  araoant 
of  effwiofi.  Xow  in  the  s(iaee  which  is  thm  formed  between  the 
Titfeom  and  retina  we  find  that,  in  proportion  to  the  devdiTpoient 
of  the  iitaphjlomay  more  ami  more  aeroos  effiKion  is  coUecced.  dfr- 
taching  the  ritreoos  more  and  more  from  the  retina."^ 

iMtwrhifMni  of  th^  rttina  'la  nnfortanately  another  not  anfrcqnent 
complication  of  the  more  coosiderable  d^recs  of  9cIen>tico^4iocoi- 
ditfs  [loeterior.  Its  extent  may  be  at  first  bat  sli^t,  anvi  be  prw 
doceri  bj  a  ieroos  or  hcfmorrhagic  effosion  between  the  choroid  and 
retina ;  or  it  maj  be  cao^Kd  bj  the  contraction  of  some  of  the 
exQ^iationri  in  the  vitreoa^  hnmor  exerting  traction  upon  the 
retina,  and  thus  detaching  it^  (vide  article  on  i>etachaient  of  Retina, 
p,  »i^l> 

Op^idty  at  the  posterior  pole  of  the  lens  sometimes  occors  in  the 
later  stages  of  tlie  disease.  The  opacity  is  generallj  sitoated  Terj 
close  to  the  tnming  point  of  the  eye,  and  hence  remains  inmiovei^ 
abk:  when  the  eye  is  tamerl  in  a  different  direction.  Cataracta 
accr»:ta,  irido-choroiditifi,  an<i  atrrjphj  of  the  globe  may  close  the 

CaujieM. — TJie  origin  of  the  affection  Is  still  a  matter  of  contro- 
versy. Withoat  doubt,  there  generally  exists  a  congenital  (and 
oft*:n  hen.*<Iitary;  t#;ndency  to  elongation  of  the  eyeball  in  the  optic 
axis;  and  this  nuist  nef:essarily  caose  a  stretching  and  thinning  of 
tli«;  !4f:U:rotic  and  choroid  in  this  direction,  which  is  generally  s<x)n 
followwl  by  cons*;cijtiv«  atnjphy  of  the  latter.  The  development 
of  this  prolongation  of  the  optic  axis  is  greatly  favored  by  the 
MtroriiT  convergence  of  the  visual  lines  and  the  state  of  congestion 
of  the  eye  which  occur  during  accommodation  for  near  objects, 
more  [lurticulurly  if  these  are  small  and  insufficiently  illuminated. 
For  during  such  aceonimo^lation,  a  certain  pressure  upon  the  eye 
alwiiyrt  ix:<;urH,  acconi{>aine<l  by  increase^l  intra-ocular  tension;  in 
t:ifii:**:<[\U'Xu:ti  of  which,  the  venoiw  circulation  within  the  eye  l)e- 
cc;nj«:rt  prtufih?*!,  and  a  more  or  less  considerable  state  of  mechanical 
congerttiori  is  prfxluccMl.  Iijstances  of  such  intra-ocular  congestion 
are  hirni«h«*d  by  cas«.*s  of  amhIyo{>ia  due  to  ojtficities  of  the  cornea  or 
lehH,  in  which  the  myopia  is  cause<i  by  the  patient's  bringing  small 
ohjectH  very  n»?sir  to  the  eye,  in  onler  to  gain  larger  retinal  images. 
A  rtimilar  thiiijj  may  o<x'ur  if  the  i)atient,  whilst  using  concave 

'  •'  A.  r.  O.,"  XV.  2,  57.  «  Ueinrich  Muller,  '^A.  t  O./'  vi.  1,  37^. 
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spectacles  for  reading,  gradually  approaches  the  book  too  near  to 
his  eyes.  We  occasionally  find  that  vitreous  opacities,  and  eveu 
detachment  of  the  retina,  occur  in  such  cases  soon  after  long- 
continued  reading  or  working  with  spectacles. 

This  state  of  congestion  and  increased  pressure  of  the  intra- 
ocular fluids  leads  to  softening  and  extension  of  the  tunics  of  the 
eyeball.  As  the  letter  receives  no  support  at  the  posterior  pole 
from  the  muscles,  the  prolongation  occurs  chiefly  at  this  point,  the 
choroid  being  stretched  and  generally  undergoing  consecutive 
atrophy.  At  a  later  stage  symptoms  of  inflammation  may  arise, 
and  the  disease  assume  the  character  of  sclerotico-choroiditis  pos- 
terior. Tlie  changes  in  the  choroid  are  then  no  longer  simply  due 
to  extension  of  the  eyeball,  but  to  inflammation.  Small  circum- 
scribed patches  of  choroiditis  appear  at  the  margin  of  the  original 
white  figure,  or  show  themselves  in  the  form  of  choroido-retmitis 
in  the  region  of  the  yellow  spot,  and  the  vitreous  humor  becomes 
clouded ;  so  that  we  have  in  fact  more  or  less  pronounced  symp- 
toms of  choroiditis. 

This  choroidal  atrophy  may,  however,  exist  without  any  posterior 
staphyloma.  Indeed,  Schweigger  states  that  a  real  staphyloma 
posticum,  /.  e.,  a  more  or  less  sharply  defined  local  ectasia  of  the 
walls  of  the  eyeball,  does  not  take  place  in  the  majority  of  cases  of 
myopia.  The  presence  of  a  posterior  staphyloma  may  be  diagnosed 
by  means  of  the  ophthalmoscope,  particularly  with  the  binocular, 
for  we  then  see  that  the  white,  shining  portion  of  the  sclerotic 
exposed  through  the  thinning  of  the  ciioroid  is  not  of  normal 
curvature,  but  is  |)eculiarly  cupped  backwards,  giving  rise  at  this 
part  to  a  slanting  position  of  the  optic  disk.  Schweigger,  moreover, 
thinks  that  the"  acuteuess  of  vision  is  diminished  to  an  unusual 
degree  in  those  cases  of  myopia,  in  which  ix)sterior  staphyloma 
exists  beside  the  optic  nerve.  This  is  the  more  likely  to  happen,  as 
he  has  observed  that  in  cases  in  which  the  existence  of  a  posterior 
staphyloma  was  proved  anatomically,  the  retina  in  the  expanse  of 
the  bulging  portion  was  generally  found  to  be  more  or  less  changed 
in  structure,  and  even  atrophied  and  adherent  to  the  remains  of  the 
choroid  and  sclerotic. 

When  the  sclerectasia  and  atrophy  of  the  choroid  are  consider- 
able, and  the  myopia  high  in  degree,  symptoms  of  irritation  and 
inflammation  almost  always  supervene.  Bonders'  thinks,  "  that 
almost  without  exception,  the  predisposition  to  the  development  ot 
staphyloma  posticum  exists  at  birth;  that  it  is  developed  with 
symptoms  of  irritation,  which,  in  moderate  degrees  of  staphyloma, 
do  not  attain  any  great  clinical  importance;  but  that  in  the  higher 
degrees  an  inflammatory  state  almost  always  occurs,  at  least  at 
a  somewhat  more  advanced  time  of  life,  as  a  result,  and  as  a  co- 
operative cause  of  the  development  of  the  distension  and  of  the 
atrophy." 

Jager^  considers  that  this  crescent  or  posterior  staphyloma,  as  he 

*  **  Anomalies  of  Refraction  and  Accommodation/*  p.  884. 

>  *^  Ueber  die  £instellung  des  dioptrisclien  Apparates.*'    Vienna,  1861. 
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temiR  it,  is  almost  always  congeTiital  and  ofton  hereditary.  It  may, 
iiukvd,  exist  for  many  year^,  or  even  tlirougliout  lite,  witliout  in- 
creasing in  size,  orwitliont  the  occurrence  of  any  cljoro'ulal  changes 
in  its  vieinity,  its  margin  remaining  distinctly  and  sharply  define<I. 
But  we  more  frequently  find,  if  the  eyes  are  much  used  and  the 
myopia  increases  at  all  eonsideraldy  in  degree,  that  the  e<lge  of 
the  crescent  l>ecomof^  soniewliat  irregular  and  broken,  antl  gradually 
ineieases  in  size ;  tliis  being  evidently  due  to  inflammatory  changes 
in  the  choroid* 

P}rt(/riosis. — This  should  l>e  ahvays  very  guarded  when  the  disease 
IS  at  all  atlvaneefV,  when  the  myopia  is  progressive,  and  when  the 
opacities  in  the  vitreous  humor  are  considerable.  It  becomes  still 
more  r|uestionahk>  if  the  vitreous  opacities  are  diffuse,  or  large  and 
numerous,  if  the  upper  or  lower  i>ortio?i  of  the  visual  fit^ld  becomes 
clouded,  wbicli  is  premonitory  or  sym|itomatic  of  detachment  of  the 
retina  ;  and,  lastly,  if  the  choroidal  changes  make  their  apiH?arance 
in  the  region  of  the  macula  In  tea.  They  show  themselves  in  the 
form  of  small,  isolated,  whitish  spots  around  tlie  edges  of  wliich 
there  are  little  aocumulations  of  pigment;  these  small  whitish 
spots  increase  in  size,  and  coalesce,  and  then  the  atrophy  of  the 
choroid  becomes  very  a]>i>arent.  During  this  process,  the  retina  is 
more  or  less  irritated,  and  this  produces  dimness  of  vision,  wliich, 
however,  disappears  again  when  the  R'tinal  irritation  subsides. 
These  atrophic  clmnges  in  tlie  region  of  the  yellow  spot  give  rise  to 
fixed  black  spots  in  the  visual  tield,  which,  if  considerable,  may 
render  working  at  small  objects  imixjssiljle.  The  alterations  in  the 
inaculu  lutea  generally  commence  first  in  one  eye,  and  may  for  a 
time  bc^  confined  to  it^  but  sooner  or  later  they  mostly  extend  also 
to  the  other  eye. 

Dratmtut, — Patients  suftering  from  sclerotico-choroiditis  poste- 
rior, should  he  particularly  warned  against  w^orking  for  any  length 
of  time  at  near  ot>jects,  or  with  their  fiead  bent  forward,  for  intra- 
ocu In r  venous  congestion  is  tlius  easily  produced.  It  is  also  very 
injurious  to  read  in  a  recumbent  position.  The  best  posture  for 
reading  is,  to  sit  with  the  lica<l  thrown  backhand  to  have  the  light 
falling  on  the  hook  from  behind,  so  that  the  page  may  be  well 
illuminated,  hut  the  eye  not  exposed  to  the  direct  glare  of  the 
hght.  In  w^riting,  it  is  advantageous  to  use  a  sloping  desk,  so  that 
the  person  need  not  stoop.  If  such  persons  are  permitted  the  use 
of  spectacles  for  reading  and  wTiting,  we  must  particularly  point 
out  the  danger  of  bringing  the  object  twj  near  when  the  eye 
becomes  somewdiat  fatigued,  as  this  will  cause  a  strain  of  the  ao- 
commodatiom  The  wo^rk  or  hook  should  tljen  be  lai<l  aside,  until 
tlie  eyes  have  been  thoroughly  rested.  In  extreme  cases,  we  sliould 
strictly  forbid  all  work  at  near  obiects.  either  with  or  without 
efvectacles, 

,A  *^\  ^'''**^^*'^^  ^^  fl>e  retina  which  gives  rise  to  the  api^earance 
ot  tiashea  of  colored  light,  or  showers  of  bright  stars,  etc.,  is  be^t 
relieved  by  the  application  of  flying  blisters  to  the  temple  or  behind 
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the  ear.  They  may  be  with  advantage  repeated  at  intervals  of  six 
or  eight  days. 

The  feeling  of  glare  and  dazzling,  of  which  many  of  these  patients 
complain  when  they  are  in  a  bright  light,  and  which  often  produces 
severe  ciliary  neuralgia  and  headache,  is  effectually  alleviated  by 
the  use  of  blue  spectacles. 

If  the  inflammatory  changes  in  the  choroid  are  at  all  consider- 
able or  progressive,  we  should  always  prescribe  a  prolonged  course 
of  small  doses  of  the  bichloride  of  mercury  (y'g  or  g'jj  of  a  grain). 
Derivatives  acting  on  the  skin  and  kidneys,  and  hot  stimulating 
foot-baths  at  night,  also  prove  beneficial. 

If  the  eye  is  very  irritable,  the  external  tunics  of  the  eyeball 
injected,  the  optic  disk  reddened  and  hypersemic,  and  if  the  patient 
experiences  pain  in  and  around  the  eye,  together  with  a  feeling  of 
weight  and  heaviness  in  the  eyeball,  as  if  he  can  hardly  keep  his 
eyelids  open,  we  must  insist  upon  a  complete  rest  of  the  eyes,  and 
an  absolute  cessation,  for  some  length  of  time,  from  all  working  at 
near  objects.  We  must  be  extremely  stringent  in  the  enforcement 
of  such  directions,  as  the  patients  are  too  apt  to  resume  work  as 
soon  as  their  eyes  feel  a  little  better,  and  then  at  once  to  call  up 
again  all  the  symptoms  of  irritation  and  congestion,  which  may 
cause  a  rapid  increase  of  the  myopia  and  of  any  existing  sclerotico- 
choroiditis  posterior.  Such  cases  are  also  much  benefited  by  the 
use  of  stimulating  lotions  to  the  closed  eye  and  its  vicinity,  by  the 
eye-douche  and  by  the  application  of  the  artificial  leech.  If  there 
is  any  spasm  of  the  ciliary  muscle,  atropine  must  be  methodically 
employed.  The  artificial  leech  generally  relieves  the  irritation  of 
the  eye,  and  the  peculiar  and  very  distressing  feeling  of  heaviness 
and  aching  in  the  eyeball,  when  all  other  forms  of  treatment  have 
proved  of  no  avail.  But  when  the  disease  is  very  considerable, 
and  when  there  is  any  fear  of  a  detachment  of  the  retina,  its  use  is 
often  dangerous,  for  the  sudden  relief  of  the  intra-ocular  circulation 
is  followed  by  severe  reaction,  and  temporary  hypersemia  of  the 
vessels  of  the  choroid  and  retina ;  and  hence  an  effusion  of  blood 
may  take  place  and  produce  detachment  of  the  retina. 


6— SUPPURATIVE  CHOROIDITIS.    (PANOPHTHALMITIS.) 

The  course  of  this  disease  is  generally  very  rapid  and  severe. 
It  commences  in  the  form  of  an  acute  and  violent  inflammation  of 
the  eye.  The  eyelids  become  very  swollen,  red,  and  (Bdematous, 
the  upper  lid  hanging  down  in  a  large  massive  fold.  The  conjunc- 
tiva and  subconjunctival  tissue  become  injected,  and  there  is  a 
considerable,  firm,  gelatinous  chemosis,  which  surrounds  the  cornea 
like  a  dusky-red  girdle,  and  perhaps  protrudes  between  the  aperture 
of  the  eyelids  when  they  are  slightly  opened.  Thin  muco-purulent 
discharge  oozes  out  between  the  lids,  but  sometimes  it  is  absent, 
and  the  edges  of  the  lids  and  the  chemotic  swelling  look  dry  and 
crusted.     On  opening  the  eye,  we  may  find  that  the  cornea  is  quite 
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clear,  but  the  anterior  cbaraber  is  dimioished  in  size,  aod  occupied, 
perhaps,  by  a  more  or  less  considerable  hypopyon ;  tlie  aqueous 
humor  m  clouded,  the  iris  pushed  forward,  discolored,  and  of  a 
yelloAvish  hue;  the  pupil  is  Rometime«  dilated,  in  other  cases  it  is 
of  a  normal  Bize  or  slightly  contracted  and  tied  down  by  lymph,  or 
its  area  occluded.  Tbe  tension  is  often  increased,  and  the  eye  is 
acutely  sensitive  to  tbe  touch ;  it  is  also  prominent  and  its  move- 
ments are  greatly  impeded,  on  account  of  the  intiltratiou  into  the 
6ul)conianctival  tissue.  If  the  refractive  media  and  the  pupil  are 
sufficiently  clear,  we  observe  a  peculiar  yellowish,  goUlen  reflex 
from  behind  the  lens,  in  the  anterior  portion  of  the  vitreous  humor, 
which  is  due  to  a  purulent  infiltration  of  the  latter.  The  retimi 
may  become  infiltrated  with  ^erum,  or  undergo  suppurative  change^?!, 
and  tlie  latter  also  extensively  nftect  the  choroid  and  ciliary  bmly. 
The  changes  cannot  be  seen  with  the  ophthalmoscope,  on  account 
of  the  exudation  into  the  pupil,  or  the  opaque  condition  of  tbe 
vitreous  humor.  There  is  often  a  serous  effusion  from  tljccbomid, 
wbich  caup^ea  either  a  eircinnscribed  or  eomiilete  detachment  of  the 
retina,  or  this  may  be  produced  by  liemorrbagic  eftusion  from  the 
choroid.  Moreover,  it  must  be  reniembered  that,  together  with 
this  pi^essure  of  seruni  or  blood  bebind  the  retina,  the  contracticm 
and  sbrinkiug  of  tbe  exudations  in  the  vitreous  humor,  and  the 
ct>nsec^ucnt  traction  ujM:>n  the  retina  from  in  front,  tend  to  producns 
a  very  extensive  dctaebment,  generally  of  a  funnel  shape.  Indeed, 
aUbougb  the  detachment  may  for  a  time  remain  partial  and  cir- 
cumscribed, it  almost  always  becomes  complete  as  the  disease  ad- 
vances, 

Tbe  cornea  may  remain  traiisparcTit  throughout,  but,  as  a  rule, 
it  liecomes  clouded,  infiltrated  with  pus,  and  then  givas  way, 
shrivelling  up  into  a  little  yellowish  membrane,  like  wasli  leather; 
or  it  may  remain  entire,  and  a  spontaneous  perforation  of  the  eye- 
ball occur  through  tbe  sclerotic,  generally  at  or  between  the  inser- 
tion of  the  recti  muscles.  Tbe  disease  is  mostly  accompanied  by 
very  intense  pain  in  and  around  the  eye,  which  often  extends  over 
tlie  corresponding  side  of  tbe  bead  and  face.  It  is  frequently  mo?»t 
agonizing,  until  tlie  eyeliall  perfonites,  or  pnracentesis  is  jierformcd, 
on  which  it  rapidly  subsides.  There  are  often  also  marked  febrile 
Bymiitoms,  aceomf»anied,  iterbajis,  by  severe  vomiting.  In  other 
cases,  the  inflanunatory  symptcims  and  tbe  jmin  are  far  less  pro- 
nounced, a!id  the  whole  course  of  the  disejise  is  more  insidious  and 
of  a  milder  tyjM?,  although  its  results  nuiy  be  just  as  disjistrons. 
The  sight  bcci>me9  rapidly  and  very  greatly  impait^ed,  so  that  the 
patient  may  only  just  be  able  to  distinguisli  between  light  anc" 
aark,  or  not  even  this.  He  is,  moreover,  much  troubled  by  sub«| 
jective  flashes  of  light,  showei's  of  bright  stare,  etc. 

Amongst  the  most  frequent  causes  of  suppurative  choroiditis  are 
injuries'  and  wounds  of  the  eye,  and  the  lodgment  of  foreign 
bodies,  more  especially  portions  of  gun  cap  or  metal,  witbiu  the 

•  Vide  Aril's  *^  Bericbt  dcr  Wiener  Augenklinik,''  ise?. 
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eyeball,  particularly  in  the  ciliary  region  and  vitreous  humor;  such 
cases  being  often  accompanied  by  very  severe  inflammatory  symp- 
toms and  intense  pain.  Although  foreign  bodies  may  remain  for 
a  length  of  time  suspended  in  the  vitreous  humor  without  doing 
much  harm,  or  may  become  surrounded  by  lymph,  and  be  thus 
encysted  or  encapsuled,  yet  this  is  only  of  very  exceptional  and 
rare  occurrence,  more  particularly  if  they  are  considerable  in  size, 
and  of  a  nature  to  set  up  irritation  by  undergoing  chemical  changes. 
Inflammation  of  the  vitreous  humor  supervenes,  extending  to  the 
retina  and  choroid,  and  the  eye  becomes  destroyed  by  plastic  irido- 
choroiditis,  or  suppurative  panophthalmitis. 

The  disease  may  also  ensue  upon  operations,  such  as  those  for  the 
removal  of  cataract,  either  by  extraction,  or  still  more  frequently 
after  couching  {vide  the  article  upon  Cataract).  It  occurs  most  fre- 
quently in  old  and  decrepid  individuals,  or  in  instances  in  which 
the  patients  are  exposed  after  the  operation  to  bad  ventilation,  over- 
crowded rooms,  or  other  influences  which  impair  the  purity  of  the 
air  (pyaemia  in  a  hospital,  typhoid  fever,  etc.).  It  is  an  interesting 
and  imi)ortant  fact,  that  eyes  operated  upon  for  chronic  irido-cho- 
roiditis  show  very  little  tendency  indeed  to  take  on  suppurative 
inflammation,  even  although  the  lens  may  have  been  removed, 
together  with  a  ix)rtion  of  the  iris  and  dense  masses  of  exudation. 
Indeed,  such  eyes  bear  a  great  deal  of  operative  interference  with 
impunity. 

Suppurative  inflamniation  of  the  cornea  and  iris  (as  for  instance 
in  purulent  and  diphtheriiic  ophthalmia)  may  also  be  followed  by 
panophthalmitis. 

It  may  likewise  be  produced  by  a  direct  extension  of  the  inflam- 
mation from  the  meninges  to.  the  eye,  as  in  cases  of  typhus,  cerebro- 
spinal meningitis,  etc. ;  but  it  may  also  in  such  instances  be  due  to 
metastasis,  examples  of  which  are  not  unfrequently  seen  in  puerperal 
fever.  A  very  short  time  after  the  occurrence  of  the  embolism  suf- 
fices to  set  up  secondary  metastatic  foci  of  disease  in  even  distant 
organs.  According  to  0.  Weber,^  two  days  will  suffice  for  this. 
This  metastatic  form  of  the  disease  may  either  assume  a  very  severe 
and  acutely  inflammatory  type,  rapidly  leading  to  suppurative  dis- 
organization of  the  globe;  or  it  may  run  a  more  insidious  but 
equally  destructive  course.  It  is  chiefly  met  with  in  cerebro-spinal 
meningitis,  puerperal  fever,  and  pypemia;  and  then  almost  invariably 
attacks  both  eyes.^  According  to  some  writers  an  important  symp- 
tom, as  showing  the  implication  of  the  eye  in  cases  of  meningitis, 
cerebro-spinal  meningitis,  or  thrombus  of  a  cerebral  sinus,  etc.,  is 
cedenia  of  the  conjunctiva,  eyelids,  and  orbital  cellular  tissue  ac- 
companied by  more  or  less  considerable  exophthalmos.  This  fact, 
which  shows  the  direct  connection  between  the  ocular  and  cerebral 
atfectiou,  has  assumed  special  interest  and  importance  since  Schwalbe 

>  Billrolh,  **nandbuchacr  Chirurgie.*' 

«  Vide  Dr.  Knapp^s  article  on  Metastatic  Choroiditis,  "Archiv.  f.  0.,"  xiil.  1, 
127  ;  also  Dr.  Wilson's  paper  on  *^  Diseases  of  the  Eye  in  Cerebro-spinal  Menin- 
gitis," **Dub.  Quart.  Journ.,"  May,  1867. 
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pluced  Oil  tlje  tenij^le,  jin<l  if  the  patient  is  etrong^and  the  snppora* 
tioii  lias  not  ah'eudy  become  too  extensive,  eo  as  to  atinrd  little  i»r 
no  clianee  of  arresting  it,  mpid  Ralivatioii  sliould  be  induced,  in  the 
hopes  of  cheeking  tlie  inrtaniniation  aiul  preserving  snnie  degree  of 
sight.  Generally,  however,  this  proves  futile.  The  severe  pain  5ii 
and  aronnd  the  eye  h  often  most  relieved  by  hot  poppy  fonjentatiiniij 
or  poultices,  and  by  the  subcutaneous  injection  of  njorphiu  at  the 
temple.  If  there  is  h3'popyo!i,or  the  tension  of  the  eye  is  nnieh  in* 
creased,  paracentesis  of  the  anterior  chamber  slionld  be  performed, 
and  repeated  at  intervals  of  a  day  or  two,  or  even  less.  If  tlie  eye 
is  very  distended,  and  causes  great  sutiering  to  the  patient,  the 
paracentesis  may  be  made  into  the  viti^euus  humor  instead,  which 
oftL*n  nlfunls  great  relietl 

Tlie  patieni's  strength  must  be  sustained  by  a  very  nourishing 
diet,  the  free  use  of  stimulants,  and  by  the  administration  of  tonics. 

If  the  pain  and  intlamnjatiou  are  very  severe  and  [^rotmcted^and 
so  greatly  enfeeble  the  paticHt  as  even  to  endanger  life,  it  will  be 
best  to  remove  the  eye  at  all  hazards,  even  at  the  risk  of  an  exten- 
sion of  the  disease  to  the  Ijrain,  in  ortierat  once  to  remove  all^»urce 
of  pain,  and  thus  enable  the  jiiitient  to  regain  his  strength. 

Knapp*  has  lately  describetl  tw<i  very  interesting  cjibcb  of  emboU 
ism  i)i'  the  chiU'oidal  vessels.  In  each  jiatient  there  existeil  well- 
nutrked  cardiac  disease  (in  the  one  endt»-carditis,  in  the  other  iu- 
rsnttieiency  and  steni^sis  of  the  aortic  valves  with  hy[>ertmphy  of 
I  he  Ml  ventricle).  Tlie  attecticui  of  tlie  siglit  was  quite  su<iden, 
the  pafients  noticing  a  dark  chuid  before  the  eye,  which  at  tii*:st 
pervaded  the  whole  visual  lieid,  hut  then  became  concentrated  in 
the  central  portion.  The  inipairment  of  vision  does  not  occur  with 
such  gi-eat  suddenness  as  in  embolism  of  the  central  artery  of  the 
retina,  nc*r  to  such  an  extent,  for  in  the  one  case  V  =  ,\i,  in  the 
otlier  the  patient  could  read  the  tineet  print,  and  only  noticed  u 
large  scotoma  lying  near  the  axis  of  vision.  There  wei^  marked 
ehrotnopsy  ainl  photopsy.  The  oj»litlialmoscope  revealed  a  circum- 
scribetl  cloud  tn-  veil  in  the  central  portion  of  the  fundus  (and  cor- 
responding to  the  scotoma),  which  was  due  to  a  serous  etiusion  into 
the  retina  wliich  extended  to  the  disk.  The  ve^sek  were  also  by- 
|ien\imic  in  this  clouded  portion  of  the  retina,  Thejse  conditions 
were  evidently,  those  of  collateral  etiusion  and  hypera^mia,  and  due 
to  embolism  of  some  of  the  choroidal  vessels  at  this  joint.  Thesis' 
phenomena  are  easily  explained  when  we  rt*member  the  anust*>niosia 
Wtween  the  central  artery  of  the  retina,  and  those  ciliary  arteries 
which  perfonite  the  sclerotic  in  the  vicinity  of  the  disk,  Tlie 
patients  subsequently  quite  regained  their  sight,  and  the  fundua 
re^sumed  its  normal  up[)earance. 

*  '^•A.  tO„*'xiT.  1. 
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6— COLLOID  DISEASE  OF  THE  CHOROID. 

This  aifection  was  first  described  by  AVedl,'  and  consists  in  the 
formation  of  |>eculiar,  transparent,  bead-like  globules  on  the  inner 
surface  of  the  choroid.  Dondcrs^  supposed  them  to  be  due  to  senile 
changes,  dependent  upon  a  colloid  metamorphosis  of  tlie  nuclei  of 
the  hexagonal  [)igment  cells,  whereas  11.  Miiller^  thought  that  these 
little  bodies  lie  horizontally  behind  the  pigment  cells,  and  are  due 
to  an  adventitious  thickening  of  the  elastic  lamina.  From  the  re- 
searches of  Mr.  Ilulke,  the  latter  view  appears  to  be  the  true  one  ;* 
he  moreover  found  that  the  capillary  vessels  of  the  choroid  do  not 
appear  to  be  primarily  affected,  as  the  blood  corpuscles  could  be 
distinctly  seen  gliding  along  the  capillary  vessels  in  unbroken 
column  beneath  the  globules,  i.  e.,  to  the  outer  side  of  them. 

The  colloid  globules  are  highly  refracting,  and  are  arranged 
singly,  or  in  little  groups  or  clusters.  They  assume  various  shapes, 
being  globular,  oval,  or  club-shai>ed.  They  are  but  slightly,  if  at 
all,  affected  by  reagents.  Their  size  varies  from  ^  j'y^  to  ^^^  of  an 
inch  (Ilulke).  They  are  very  apt  to  undergo  chalky  and  fatty  de- 
generation, and  then  present  a  finely  granular  appearance. 

On  account  of  the  colloid  masses  pushing  aside,  or  even  destroy- 
ing, the  hexagonal  pigment  cells,  the  latter  are  crowded  together, 
so  as  to  form  a  narrow,  dark  rim  or  fringe  around  the  single  or 
aggregated  globules.  Hence,  the  choroidal  epithelium  presents 
here  and  there  a  somewhat  variegated,  patchy  appearance.  Indeed 
this  is  about  the  only  sign  by  which  the  presence  of  colloid  disease 
of  the  choroid  can  be  recognized  with  the  ophthalmoscope.  We 
notice*  small,  faintly  pigmented  pale  patches,  surrounded  by  a  dark 
fringe  of  pigment  cells,  the  choroidal  vessels  being  hidden  by  the 
chalky  de[K)8it8.  These  patches  may  be  strewn  about  at  small  in- 
tervals over  a  considerable  portion  of  the  choroid,  more  especially 
towards  the  equator  of  tlie  fundus. 

It  was  supjK>sbd  that  these  colloid  formations  were  due  to  some 
senile  changes,  as  they  are  most  frequently  met  with  in  old  persons. 
But  Hulke^  has  seen  them  also  occur  in  quite  young  individuals, 
and  considers  that  inflammation  is  the  cause  of  these  adventitious 
thickenings  of  the  elastic  lamina,  as  he  has  frequently  found  col- 
loid disease  associated  with  inflammatory  changes.  He  states  that 
it  is  almost  always  present  in  shrunken  globes  which  have  been 
repeatedly  inflamed,  and  he  has  also  seen  it  several  times  in  acute 
traumatic  inflammation. 

On  account  of  the  atrophy  of  the  choroidal  epithelium,  and  con- 
sequent injury  to  the  rods  and  bulbs  of  the  retina,  the  sight  is  often 
much  impaired  at  an  advanced  stage  of  the  disease,  and  it'  the  latter 
has  invaded  the  posterior  pole  of  the  eye.     Fortunately,  however, 

'  **Grundzttge(lerni8tologie/'  1854.        «  '*  A.  f.  O./'  i.  2,  107. 

»  Ibid.,  ii.  2,  1.  »  **  R.  L.  O.  H.  Kep./'  i.  pp.  70  and  180. 

*  Liebreich,  **A.  f.  0.,"  iv.  2,  290.  <>  *'  R  L.  O.  H.  Kep./'  i.  181. 
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it  freqiaently  remains  confined  to  the  periphery  of  the  funclud  (the 
vicinity  of  the  ora  serrata),  and  then  of  course  only  the  outline  of 
the  visual  field  will  be  aflected. 


7.— TUBERCLES  OP  THE  CHOROID, 

It  was  formerly  supposed  by  Bome  surgeons  that  a  peculiar  form 
of  iilastic  clioroitliti;^  was  sometimes  met  with  in  the  later  t^tages  of 
chronic  tuheroulosis,  and  was  consequently  termed  "tubeivular 
choroiditis/'  The  extensive  and  very  earefiil  researches  of  Cohu- 
heim  have  shown,  liowever,  that  this  is  not  the  case,  for  lie  has 
failed  to  detect  the  jireseoce  of  tubercular  deposits  in  the  choroid 
in  any  case  of  localizetl  tuberciilosia  of  the  hmgs  or  intestineft-* 
Manz,^  however,  discovered  anatomically,  in  three  instances,  tho 
important  and  interesting  fact  of  tlie  presence  of  tubercles  in  the 
choroid  in  acute  iniliaj'y  tuberculosis,  l?ush*  subsequently  nar- 
rated another  case.  On  account  of  the  paucity  of  these  instances^ 
it  was  generally  supposed  that  the  coexistence  of  tubercles  in  the 
choroid  with  acute  miliary  tuberculosis  was  very  rare  and  excejv 
tionah  The  great  error  of  this  supposition  has,  however,  been 
shown  by  Cohnlieim,  who  found  in  18  eases  of  miliary  tuberculosis 
(which  underwent  post  inortem  examination  in  the  Berlin  I'atho- 
logical  Institution)  tubercles  in  the  choroid  of  one  or  Uith  eyes  ii» 
every  iristajwe,  Whikt  their  presence  was  thus  proved  anatoiui* 
cally,  it  was  reserved  for  Von  Umefe*  to  make  the  firat  ophthalmo- 
scopic diagnosis  of  the  disease. 

With  the  ophthulmoscoiH?,  tubercles  in  the  choroid  appear  in  the 
forni  of  small  cireuhir,  circuniscribed  spots  of  a  pale  roseH?olor,  or 
grayish-white  tint,  atnl  vary  in  size  from  {  to  tlJy  mm.  They  nv^ 
chiefly  situated  in  the  vicinity  of  the  optic  disk,  but  may  extend 
occasionally  to  a  consitlerable  distance  from  it.  Although  the 
smaller  tubercles  only  produce  a  stretching  or  widening-up  of  the 
choroidal  epithelium,  without  any  loss  of  the  pigment  molecule«, 
and  hence  only  give  rise  to  a  moderate  discoloration  of  the  ctioiviid 
at  this  spot  (Graefe),  yet  they  should  not  esca|»e  the  detection  of  a 
careful  and  dexterous  ophthalmoscopist,  more  esi»ecially  if  they  are 
situated  near  the  centre  of  tlie  fundus.  If  they  occur  near  the 
equator  it  may  be  dittcrent,  more  esf>ecially  m  these  patients  are 
often  ditfieult  to  examine  on  account  of  their  restless  or  comatose 
conditii»n.  The  larger  nodules  give  rise  to  more  marked  changing, 
and  are  distinctly  elevated  above  tl»e  level  of  the  chcu'oid,  ii^  is 
evidenced  by  the  [nirallax  vvhiili  can  be  noticed  if  a  retinal  ve^:?el 
is  found  to  pass  over  one  of  these  nodules.  The  choroid  around 
the  latter  is  quite  normal,  and  there  is»  except  in  very  few  ctisef^ 
no  cc»llectiou  of  pigment  around  them,  although  at  tlieir  margin 
there  is  a  faitit  retl  zone,  by  which  the  j^aler  red  or  gmyish  central 


»  **A,  CO./'  xiv,  1,  188,  nol«, 

»  Virchow^a  **A.rchiv.,*'  vol,  m,  \h  448. 


•  lb.,  !▼,  S,  190,  and  1%.  a,  IBS. 
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portion  gradually  passes  over  into  the  normally  tinted  choroid. 
Together  with  these  changes  in  the  choroid,  there  may  exist  more 
or  less  marked  hyperemia  of  the  retina,  but  there  is  not  the  least 
trace  of  any  loss  of  transparency  of  the  latter,  even  in  the  vicinity 
of  the  dilated  vessels.  The  number  of  the  tubercles  may  vary  from 
1  to  52  (Cohnheimy 

Although  there  is  no  doubt  that  the  tubercles  are  formed  in  the 
stroma  of  the  choroid,  their  exact  mode  of  development  is  yet  un- 
certain. Thus  Manz  supposed  that  they  originated  primarily  in 
the  tunica  adventitia  of  the  larger  choroidal  vessels ;  Bush  thought 
that  they  were  formed  from  the  colorless  cells  of  the  stroma  of  the 
choroid ;  wh.ereas,  Cohnheim  considers  that  they  are  developed 
from  peculiar  migratory  cells  (Wanjlerzellen)  resembling  lymph 
corpuscles,  which  lie  strewn  about  in  the  choroid. 

Soon  after  the  publication  of  Cohnheim's  paper,  I  was  fortunate 
enough  to  diagnose,  with  the  ophthalmoscope,  the  presence  of 
tubercles  in  the  choroid,  and  submitted  the  preparation  to  the 
Pathological  Society. 

As  this  is  the  first  case  in  which  tubercles  of  the  choroid  have 
been  met  with  in  England,  and  as  it  illustrates  well  their  ophthal- 
moscopic characteristics,  I  give  it  m  extenso. 

M.  J.  P.,  a  little  girl  ret.  8,  wfis  admitted  on  November  5th, 
1867,  into  King's  College  Hospital  under  the  care  of  Dr.  Garrod, 
with  symptoms  of  acute  tuberculosis.  She  had  become  rapidly 
emaciated  during  the  last  month,  and  had  during  that  time  suffered 
from  dyspnoea  and  dry  cough.  On  admission  there  was  great  febrile 
disturbance,  pulse  132,  respirations  66,  temperature  101°.  Slight 
dulness  of  left  side  of  chest,  and  crepitation  about  the  second  inter- 
costal 8[)ace.  November  6th.  Temi^erature  106°,  pulse  148,  respi- 
ration 96.  Urine  acid,  no  albumen.  Puerile  respiration  on  right 
side,  slightly  tubular  on  left.  I  examined  the  eyes  with  the 
ophthalmoscope,  and  diagnosed  the  pinisence  of  tubercles  in  the 
choroid.  November  11th.  Tlie  patient  grew  rapidly  worse  and 
died  on  this  day. 

Post-mortem  examination  by  Dr.  Kelly. 

The  brain  substance  was  apparently  normal,  but  on  the  superior 
aspect  of  the  left  hemis[)here  were  seen  two  or  three  small  opacities 
in  the  pia  mater.  Both  lungs  were  filled  with  miliary  tubercle. 
Liver  and  heart  healthy,  kidneys  contained  tubercles  in  their 
cortical  substances  and  were  throughout  congested.  Capsule  of 
spleen  had  some  tubercular  (?)  deposits,  the  organ  itself  being 
healthy.  The  mesenteric  glands  were  somewhat  increased  in  size 
and  number,  and  some  solitary  glands  of  the  small  intestines  w^ere 
enlarged.     The  surface  of  the  peritoneum  was  healthy. 

Examination  of  the  eyes  during  life. 

I  found  that  the  eyes  appeared  externally  quite  normal.  The 
• 

'  Dr.  Fr&nkel  has  also  lately  reported  two  cases  of  miliary  tuberculosis  in  chil- 
drcn,  in  which  tubercles  were  diagnosed  in  the  choroid  daring  life.  *^  Berl.  Klin. 
Wochenschrift,"  No.  4,  1889. 
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H|dit  WW  f^erfeet  (TXo.  1  Jisern  Tlie  field  of  rkSon  wwmtaL  Tht 
ivfeMtine  Dicdki  |«ffiMtlT  tinuHfttrmt.  Whh  li^e  «ot4CTaai«wyiByu 
h  w^a  foaod  tbat  tlMf  o|4Be  nerre  mud  icf ica  v-«pe  inaltdbj.  sfe 
petiml  T<in§  $leebtlr  dibaed :  tbe  ootiiae  erf"  tkir  dkk  |«siiwt.  !■ 
tLe  cLorotd — vEidb  v»&  c«L<rnrke  perfeetlj  Ekomal — «-«!«  Mitiobd 
Bain«t«>Q§  nualL  circraLkr.  i^r«>iiiiDetit.  gnrHb-vbiu-  iii>^c^fsfi.  wkkm 
vcre  dbi«flr  «tutei  in  tbe  Ticinitr  of  the  <>(<ic  d»k.  ■»"««  €Sf«w 
mllj  iu  tbe  region  of  tbe  rellov  sffX,  Tonrdf  tbe  [eflT|Mfj  <i^ 
tbe  fiiDd«»  tb«T  were  mffn^  ffmrsely  sentteffed.  Tlie  ef^tLeiiinM  of 
tbe  eboroid  ar«>Q£4  tbe  nodoies  was  onlj  verr  siczbilv  n&tered  in 
aijfennneef  tbe  cells  being  eridentlr  ofeoed  up  ot'i^bmI  asade  hy 
tbe  nodaks.  and  tbere  waa  no  ^giomeiation  of  pigibmt  ainvBd 
tbe  latterrbm  the  tbinned  ijOPrtion  of  tbe  e[>itbetiiuB  faiaged  ii^ 
ieiKsUj  orer  into  tbe  nonnaf  condition.  At  s«>me  (•j^nt.^  a  nwin^ 
eoald  be  seen  ijlng  beneatb  a  retinal  Teasel  vbieb  (Assed  dMiiicCiT 
orer  it.  The  nodules  were  pcominent,  bat  vbecher  or  E»t  the 
retinal  veK«el  was  arvb^d  forward  hy  tbe  tnbervie  fCOoU  iwc  be 
accarately  determined,  as  it  was  quite  impoai^ible,  on  aceoont  of  tbe 
icstles  moTefuenti»  of  tbe  patient's  eye,  to  dLstinguL^  with  certaiDtT 
aa  to  tbe  precenee  of  a  parallax.  Tbe  condition  wak»  refj  similar 
In  both  eyes. 

Tbe  diagnosis  of  tubercular  deposits  in  the  choroid  waas  Terijied 
by  a  careful  dbuection  nuide  by  Mr.  Bowater  Vernon,  tbe  eonuor 
of  tbe  Moorfiekk  Ilotfpicalf  an  account  of  which  will  be  tbund  in 
tbe  **  K.  L.  O.  IL  Keport*/'  vL  2,  ICS. 

Other  interesting  facts  in  connection  with  thU  «abj€t?t  are.  that 
Cohnh^im  found  that  the  thyrrjiil  giaud.  which  wa.-?  :*ap(«ot«e«i  t»> 
enjoy  a  ?*[»e^;ial  immunity  tV/rn  tuFjereuiar  •lejio«?u.*.  wa*  in  moet 
caj*e!«  impii'.'uteiL  11*^  harf,  moreover.  *a«:-ceeil»r»i,  in  Guinea-pig^,  in 
proilucin'^  tu^j^rrcle^  in  th»^  chorr/i«i  by  ino#:iilation.  The  matter 
waii  taken  fr»m  a  tnljcrculoui;  lymphatic  srian'l.an*!  the  animal  die«L 
five  w*.-ek-r  Jitter  the  inoculation^  when,  IjCfti^Ic:*  those  in  the  chon>id. 
luiliary  tijU:n:les  were  m»:t  with  in  all  the  orsraius,  viz..  in  the  lungs, 
liv^rr,  ki<lney-5,  -spltrcn,  serous  membranes,  etc' 


%^TUMORS  OF  THE  CHOROID. 

We  m^r^rt  with  two  fonn^  of  tumor  in  the  clion)id — ^1.  sarcoma: 
2.  f!?ir^inoriJii  or  cran*>:r:  the  latter  bein^  agkiin  subiiivitietl  into 
rn^r'l Hilary  arnl  raelanotit;  curcinoma.  But  in  many  iastanct^  the 
tiiruor  pn::-«rrir.-  a  ui\x^t\  character,  bein^  [tartly  »ar«:omatous  and 
j/arf  ly  'jinrinornatoiw.  Aoconliiiij  to  Von  (iraetV;,-  the  irreat  major- 
ity '}\'  '.lioroiijal  turnorM  are  of  a  ^areomatous  nature;  a  much 
Hriiall»;r  pro|.r»rtion  are  of  a  niixe<i  character;  ami  only  in  excej»- 

'  "A.  f.  O."  xiv.  1.  2<).-,. 

'  •■A.  f.  O."  xiv.  •^.  IM.     The  Hinder  will  find  in  this  article  a  vpry  interestinjir 

arid  v;i!ii;iM»'  :ir:i:oiiiit  of  fb^-ohf^rf  ditToTenci's  l>^twf^n  tht;  symptuOLi,  developmeat, 
aii'l  <:oiir'»4r  ot'  .siirr:r>ma  of  the  choroid  and  irlioma  retinue. 
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tional  instances  are  they  carcinomatous.  These  differences  in  the 
nature  of  the  tumor  are,  liowever,  only  recojrnizable  with  the 
microscoj^e,  as  the  eye  does  not  present  any  sjxicial  symptoms  which 
would  enable  us  to  decide  whether  or  not  a  given  case  of  intra- 
ocular tumor  is  of  a  sarcomatous  or  carcinomatous  nature. 


(1.)— SARCOMA  OF  THE  CHOROID. 

The  disease  presents  itself  at  the  outset,  as  a  small  nodule  in  the 
l>ost^»rior  or  lateral  portion  of  the  choroid,  being  develofx^d  from 
the  pigmented  connective  tissue  of  the  latter.  During  the  earliest 
stage,  the  choroidal  epithelium  and  the  retina  may  remain  unaf- 
fected, passing  intact  over  the  little  nodule.  But,  as  the  latter 
increases  in  size,  the  retina  generally  becomes  more  or  less  de- 
tached by  the  effusion  of  a  serous  or  hemorrhagic  reddish-brown 
fluid,  which  causes  the  detached  portion  of  the  retina  to  fluctuate 
and  tremble  on  every  movement  of  the  eye.  According  to  IwanoftV 
detachment  of  the  vitreous  precedes  that  of  the  retina  in  tumors 
of  the  choroid.  Subsequently  the  retina  mostly  becomes  completely 
detached  (the  vitreous  humor  undergoing  a  corresponding  diminu- 
tion in  volume),  giving  rise  to  the  well-known  funnel-shaped 
detachment,  the  apex  of  which  is  situated  at  the  optic  nerve,  the 
base  at  the  ora  serrata;  the  space  external  to  the  detached  retina 
being  occupied  by  the  tumor,  and  more  or  less  fluid.  The  lens  now 
soon  become  eataractous,  if  this  has  not  already  occurred,  more 
es|>ecially  at  its  posterior  pole.  The  vitreous  humor  may  lose  it« 
transparency  at  an  earlier  stage  of  the  disease,  whilst  the  detach- 
ment is  still  but  partial,  so  that  the  details  of  the  fundus  are,  per- 
ha[»s,  obscured  by  a  diffuse  haziness  of  the  vitreous,  intermixed 
with  more  or  less  filiform  or  membranous  opacities.  If  the  retina 
retains  its  transparency  and  lies  in  close  contact  with  the  tumor,  it 
may  be  possible,  in  some  cases,  to  recognize  the  latter  with  the 
oi>hthalmoscoi>e,  as  it  presents  the  api>earance  of  a  distinct,  smooth, 
or  slightly  nodulated  swelling,  the  color  of  which  may  vary  from  a 
]>ale-brown  to  a  dark  coffee-colored  tint,  according  to  the  amount 
of  pigment  which  it  C()nt4iins.  If  the  detached  retina  should 
undergo  inflammatory  or  fatty  changes  and  become  thickened,  a 
yellow  reflex  may  take  the  place  of  the  brown  color  of  the  tumor, 
iiut  this  reflex  differs  from  that  met  with  in  glioma,  by  not  being 
of  so  brilliantly  white  or  whitish-yellow  a  tint,  or  so  brightly  opa- 
lescent (Von  Graefe).^  As  a  rule,  the  early  stage  of  the  disejise  is 
accompanied  by  a  serous  detachment  of  the  retina,  which  will 
completely  hide  the  presence  of  the  tumor;  and  it  is  only  when 
the  latter  increases  in  size  and  reaches  up  close  to  the  detached 
retina,  that  small,  dark,  knob-like  protuberances  may  ap|»ear 
beneath  the  latter,  side  by  si^le,  perhaj^s,  with  i>ortion8  of  detached 
retina,  which  show  a  distinct  tremulousness  when  the  eye  is  moved. 

«  **  A.  f.  O./'  XV.  2,  00.  •  -^A.  f.  O./'  xiv.  2,  109. 
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I  have  already  (p.  391)  called  speoial  atteution  to  the  fact  thai  tbe 
degree  of  the  intra-ocular  tensiuo  is  of  great  diagnostic  importance 
in  Cities  of  detachment  of  the  retina;  ifor  whilst  it  is,  as  a  rule* 
dinjiinfttied  in  case^  of  simple  detachment,  it  either  remaioa  normal 
or  is  more  or  less  increased  when  the  latter  is  due  to  the  presence 
of  an  intra-m-ular  tunion  Indeed,  in  the  more  advanced  stages  af 
earcoma,  the  disease  often  aiisumea  marked  glaucomatous  symptoms. 
The  tension  of  the  eye  is  greatly  inci*eased,  the  cornea  perhaps 
steamy,  roughened,  and  anaesthetic,  the  anterior  chamber  venr 
shallow,  the  iris  pushed  forward  and  its  tissue  atrophied,  the  pupil 
dilated  (often  irregularly),  the  lens  perhap  opaque,  the  sight  lost. 
Tlie  patient  comjilains  of  great  ciliary  neuralgia,  extending,  may 
be,  to  the  corresjionditig  side  of  the  head  and  face.  The  sutxerings 
arc  esi>eeially  acute  and  sudden  if  intra-ocular  hemorrhage  had 
occurred.  At  a  later  date  ntaphylomatous  hulgings  may  appear  in 
the  ciliary  region,  and  might  be  mistaken  for  masses  of  tumor; 
their  transparency,  when  a  strong  light  is  thrown  upon  them,  will, 
however,  guani  us  against  such  an  error  (Graefe),  After  the 
increased  tension  has  existed  for  some  length  of  time,  a  severe 
attack  of  acute  glaucomatous  intlamniation  may  supervene.  Von 
Graefe  calls  attention  to  tlie  fact  that  he  has  several  times  noticed 
this  occurrence  after  atrojiine  had  been  applied  for  the  purjxvse  of 
facilitating  the  o]»lithahiiost'Opic  examination.  Xow,  if  we  do 
not  know  the  history  of  the  case  (the  i>rior  detach meut  of  the 
retina,  etc)  «nd  the  media  are  to<i  clouded  to  permit  of  an  ophthab 
moscopic  examination,  it  may  be  very  difficult  to  recognise  the 
true  natui'e  of  the  disease,  and  it  will  be  perhaps  considere^l  a 
sinijde  case  of  glaucoma.  An  iridectomy  is  made,  and  the  pain 
temponirily  relieved  by  the  diminution  \)f  tlie  tension.  But  it 
soon  recurs  with  all  its  tbrmer  violence,  tlie  eye  again  becomes 
hard,  our  suspicions  are  aroused  as  to  the  |>resence  of  an  intra- 
ocular tumor,  the  eyeball  is  enucleated,  and  our  conjectures  are 
verified.  This  fact  has  led  some  surgeons  to  the  belief  that  melar- 
notic  sarcoma  is  very  prone  to  lieconie  rleve!o[ied  in  glaucomatous 
eyes.  But  this  does  not  appear  to  be  the  case,  the  glaucomatous 
condition  being  simi»ly  one  pliase  of  the  disease.  Such  cases  of 
8n|if»08ed  glaucoma  in  which  intra-ocular  tumors  were  subsef|uently 
found,  have  been  observed  by  Bowman,'  Graefe,*  Ilutchinaon,* 
Dor,*  etc. 

Sometimes,  however,  the  presence  of  the  tumor  sets  up  great 
irritation, and  finally  gives  rise  ton  [ilasfic  form  of  irido-choroi<litis, 
which  leads  to  a  more  or  less  eonsideral>le  teuiiK>niry  atrophy  of 
the  eyeball  Tlie  shrunken  globe  becomes  the  seat  of  iTiteuse,  i>er- 
sistent  pain,  for  the  relief  of  which  enucleation  is  performed,  and 
then  the  tumor,  the  real  source  of  the  mischief,  is  discovered.  It 
must  be  mentioned,  however,  that  whilst  temporary  atrophy  of  the 
globe  is  not  unfrecjuently  observed  in  the  course  of  glioma  retinae^ 


•  »'  R.  L,  O.  H.  Kt^p./*  iv,  81. 

•  **aL,  O.  H.  Rep.,"  V.  88. 


t  "A.  t  O,"  X.  1,  176. 
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this  18  only  exceptionally  the  case  in  sarcoma  of  the  choroid ;  as 
the  choroidal  inflammation  generally  assumes  a  secretory  or  serous- 
hemorrhagic  character,  indeed  the  glaucomatous  condition  may 
even  continue  after  the  extra-ocular  development  of  the  disease. 
The  atrophy  generally  depends  uyion  sloughing  of  the  cornea  from 
jmralysis  of  the  corneal  nerves,  which  is  followed  by  more  or  less 
severe  suppurative  panophthalmitis  (Von  Graefe).^  Attention  has 
been  called  by  Von  Graefe*  to  several  points  which  may  enable  us 
to  distinguish  between  simple  atrophy  of  the  eyeball,  and  that 
which  is  dependent  upon  intra-ocular  sarcoma.  In  the  latter  case, 
very  severe  spontaneous  paroxysms  of  pain  occur,  whilst  the  ciliary 
region  is  hardly,  if  at  all,  sensitive  to  the  touch  ;  whereas,  in  the 
atrophy  ensuing  upon  irido-cyclitis,  the  reverse  obtains,  there  being 
but  little,  if  any,  spontaneous  pain,  but  the  eye  remaining  for  a 
long  time  sensitive  to  the  touch.  Moreover,  if  a  sarcoma  is  pre- 
sent in  the  atrophied  globe,  the  diminution  in  size,  or  flattening  of 
the  eyeball,  occurs  in  the  antero-posterior  axis,  the  equatorial 
region  not  contracting  to  the  same  extent.  The  depressions  caused 
by  the  four  recti  muscles  are,  therefore,  unusually  apparent  upon 
the  anterior  surface  of  the  globe.  Again,  on  account  of  the  subse- 
quent contraction  of  the  connective  tissue  elements,  which  have 
been  formed  within  the  eye  in  the  course  of  the  panophthalmitis, 
a  barrier  is,  to  a  certain  extent,  placed  against  the  development  of 
the  tumor  in  front.  Hence,  although  the  latter  increases  in  size, 
the  collapsed  eyeball  does  not  fill  out  and  become  plumper,  but 
remains  flattened,  and  a  retro-ocular  extension  of  the  morbid 
growth  occurs,  pushing  the  eyeball  forward,  and  thus  causing  a 
certain  degree  of  exophthalmos.  In  estimating  the  degree  of  the 
latter,  we  must  not  forget  that  the  eyeball  is  diminished  in  size, 
otherwise,  we  may  easily  undervalue  the  extent  of  the  protrusion. 

The  progress  of  sarcoma  of  the  choroid  is  geiierallv  slow  as  long 
as  it  is  confined  by  the  firm  sclerotic  within  the  cavity  of  the  eye, 
and  it  may  remain  stationary  for  a  considerable  length  of  time ; 
but  if  it  has  once  perforated  the  coats  of  the  eyeball,  its  progress  is 
very  nipid.  Its  exposed  surface  becomes  ulcerated,  and  covered 
by  a  dark  red  crust  of  blood,  and  ichorous  discharge,  upon  the 
laceration  of  which  it  bleeds  freely,  often  verv  profusely.  Per- 
foration may  take  place  at  the  cornea  (generally  at  or  near  the 
sclero-corneal  junction),  at  the  front  part  of  the  sclerotic,  or  at  its 
posterior  portion,  close  to  the  optic  nerve.  The  disease  may  also 
extend  into  the  optic  nerve ;  small,  dark,  stringy  patches  being 
found  to  pass  backwards  from  the  lamina  cribrosa  between  the 
nerve  tul)ules,  and  thus  causing  an  extension  of  the  disease  into 
the  orbit,  or  towards  the  brain.  With  regard  to  the  implication 
of  the  optic  nerve.  Von  Graefe  is  of  opinion  that  the  disease  at  the 
outset  extends  from  the  lamina  Cribrosa  along  the  innner  surface 
of  the  nerve-sheath,  or  along  the  septa  of  the  perineurium. 
Whereas  in  glioma,  the  whole  thickness  of  the  nerve  is  simulta- 

»  **A.  f.  O./'  xiv.  2,  120.  «  Ibid. 
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neouEily  atik-ted.  Or  again «  Bniall,  cSrcumBcribed,  black  patches 
make  their  a]»poannice  on  the  sclerotic^  being  apjiarently  iiide* 
pendent  of  the  disease,  and  their  presence  is  generally  prognostic 
of  a  rapid  extension  of  the  turaor.  According  to  Virchow,  the 
niierosoope,  as  a  rule,  reveals  a  progressive  impliaitiou  of  the 
sclerotic. 

The  apjiearance  which  the  tim»or  preBcnts  on  section,  varies  with 
the  amount  of  jjigment  which  it  contains.  It  is  generally  raarlded 
or  speckled,  some  jxjrtions  hoing  i>ale,  othere  of  a  more  or  less  deep 
brown  tint.  These  melanotic-sarcomatous  tumors  may,  however, 
be  of  a  uniform,  bhick,  inky  color.  But  accoinling  to  Yirchow' 
sarcoma  of  the  cljoroid  may,  in  very  exceptional  cases,  be  quite 
colorless.  It  has  hence  been  termed 'Me ucosarcoma ;"  and  this  is 
probably  due  to  sotne  loc*al  cause,  it  being  perhaps  primarily  de- 
veloped from  the  less  pigmented  inner  portion  of  tfie  choroid. 

Sarcoma  is  charactenzed,  microscopically,  by  the  presence  of 
cells  of  varying  size  and  shape.  They  may  lie  stellate,  spindle 
shaped,  oval,  or  round,  having,  jicrhaps,  welbmarked  prolongations. 
They  contain  nuclei  and  nucleoli.  Sometimes  the  cells  are  of  an 
extremely  large  size  (giant  cells  of  Virchow),  and  contain  a  great 
numher  of  nuclei.  Between  the  cells  is  observed  a  variable  quantity 
of  scanty,  iibrillated,  intercellular  tissue.  But  there  is  a  ctunplete 
absence  of  an  areolar  tnode  of  arrangement,  and  in  the  pure  form 
of  sarcoma  the  cells  arc  not  collected  into  groups  or  nests  withifi 
large  mesliea  of  connective  tissue-  Where  the  latter  arrangement 
prevails  in  a  i>ortion  of  the  tumor,  it  proves  that  it  is  not  asimple 
snivonm,  but  of  a  mixed  natu»*e,  viz.,  carciimmatous  sarcoma.  The 
cells  often  contain  a  considemble  amount  of  pigment,  and  the  dis- 
ease  is  then  termed  melanotic  sarcoma.  Tliis  is  very  frequently 
tlie  structure  of  intra-ocular  tumors. 

With  regard  to  the  prognosis  of  simple  sarcomatous  tumors,  tbere 
is  no  doubt  that  they  are  decidedly  njalignaut,and  manifest  a  great 
tendency  to  metastasis.  According  to  Virchow,  the  degree  of 
malignancy  varies  with  their-^tructui-e.  Thus  he  states*  that  those 
sarcomas  which  contain  small  cells  (quite  irrespective  of  the  sha|>e 
of  the  cell)  are  far  more  dangerous  than  those  in  which  the  cells 
are  large.  On  account  of  the  small  size  afid  vast  quantity  of  the 
cells,  such  tumors  are  generally  soft,  aud  sliould  be  viewal  with 
very  great  suspicion,  whei'eas,  the  giant-celled  (myeloid)  sarcomas 
atford  a  relatively  favoralile  prognosis. 

Thei*e  can  be  no  doubt  of  tlio  fact  that  the  intra-ocular  growth 
is  the  prin)ary  affectioiuand  that  the  metastatic  turaore  are  second- 
ary. They  occur  chietly  in  the  liver^  lungs,  brain,  and  kidney,  A 
jieculiarity  ot*  tlje  sarcomatous  tumoi^,  which  distinguishes  them 
from  the  carcinomatous,  is,  that  they  show  little  or  no  tendency  to 
atiiect  the  lymphatic  glands,  aud  hence  it  is  more  than  pmbable 


>   **Krftnklmftc  Gei^f  bwuliiio,"  il    284  ;  vide  also  Hulkc.  **  R   L.  O.   H.  Ucp,/' 
,11.  28a,  Hiu!  iv.  H'l,  .Hnii  Kim|>r»,  **  liitraaeulare  Gt'Schw(ils*U'/'  j>.  VM. 
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that  the  infecti6n  of  distant  organs  is  caused  through  the  blood, 
and  not  through  the  lymphatic  system. 

The  causes  of  intra-ocular  sarcoma  are  yet  uncertain,  but  there 
is  no  doubt  that  it  not  unfrequently  becomes  developed  after  in- 
juries of  the  eye.  It  may  also  be  formed  in  eyes  which  have  under- 
gone atrophy  after  irido-choroiditis,  etc.  Here,  however,  we  must 
be  upon  our  guard  not  to  mistake  cause  and  effect.  But  if  the 
eye  has  been  for  many  years  lost  from  irido-choroiditis,  before 
symptoms  of  an  intra-ocular  growth  reveal  themselves,  it  may,  I 
think,  be  fairly  assumed  that  the  latter  is  a  secondary  affection. 
Thus,  Mr.  Bowman  removed  an  eye  affected  with  melanotic  sar- 
coma, which  had  been  lost  from  acute  inflammation  twenty  j'ears 
previously.^ 

Sarcoma  of  the  choroid  occurs  most  frequently  after  the  age  of 
30,  being  but  very  rarely  seen  under  the  age  of  15  ;*  Ilirschberff, 
however,  records  a  case  in  which  a  colorless  sarcoma  of  the  choroia, 
with  secondary  nodules  in  the  retina,  occurred  in  a  girl  aged  12.' 
I  Von  Graefe  has  never  observed  a  single  instance  in  which  choroidal 
sarcoma  affected  both  eyes,  although  he  has  met  with  cases  in 
which  the  second  eye  became  amaurotic;  the  ophthalmoscopic  ex- 
amination yielding  at  first  a  perfectly  negative  result,  but  at  a 
later  period,  atrophy  of  the  optic  nerve  set  in.  In  two  of  these 
cases,  melanotic  nodules  were  found  at  the  base  of  the  brain, 
reacting  on  the  chiasma  and  the  optic  nerve  of  the  other  side. 

Sarcoma  of  the  ciliary  body^  is  also  sometimes  met  wMth,  and  when 
it  has  acquired  some  size,  it  can  be  distinctly  observed  protruding 
into  the  anterior  chamber.  The  iris  is,  at  this  point,  pushed  aside 
from  its  ciliary  insertion  by  a  dark-bn)wn  tumor,  which  more  or 
less  fills  up  the  anterior  chamber,  its  apex  perhaps  lying  in  contact 
with  the  cornea ;  the  pupil  is  at  the  same  time  irregularty  distorted. 
On  examining  the  position  of  the  morbid  growth  behind  the  iris, 
with  the  oblique  illumination,  we  may  perhaps  observe  it  en- 
croaching upon  the  area  of  the  pupil,  and  extending  backwards 
into  the  vitreous  humor,  the  lens  being  genemlly  displaced  to  a 
corresponding  degree  backwards  or  upwards.  The  surface  presents 
a  dark  brown  api)earance,  being  either  quite  smooth  or  somewhat 
lobulated. 


(2.)— CARCINOMA  OF  THE  CHOROID. 

AVe  may  distinguish  two  forms  of  cancer  of  the  choroid,  viz., 
the  medullary  and  the  melanotic.  I  have,  however,  already  stated 
that  we  cannot  with  any  degree  of  certainty  diagnose  the  true 
nature  of  these  tumors,  except  by  an  examination  of  their  minute 

»  **R.  L.  O.  H.  Rep.,'»  iii.  279.  •  "  A.  f.  0.,"  xiv.  2, 108. 

3  Ibid.,  xvi.  802. 

*  Vide  V.  Graefe*8  cases,  "A.  f.  O.,*'  xii.  2,  233;  also  one  reported  by  the 
author  in  **  Lancet,''  January  22,  1870. 


structui^-     We  m^}%  however,  find  sorae  assistance  in  framing  our 

dia^niosis,  by  reinenihering  that  caiieerous  tumors  show  a  more 
riipifl  progress  th«ii  simjile  sarconm,  leading  at  an  earlier  j^rind  to 
nH'tastutic  affections,  and  manifesting  a  great  tendency  to  implicate 
the  lymphatie  glands. 

On  a  microscopic  examination  of  medMary  carcinoma^  we  notice 
large  ai-eolar  spaces,  fornjed  by  fibrillm  of  connective  tissue;  and 
within  these  sjiaces  ai-e  CE>iitained  nests  of  variously  shaped  cancer- 
cells.  The  latter  may  be  stellate,  fusiform,  ovoid,  or  i*onnd,  and 
closely  resemble  epithelial  and  ganglion  cells.  They  contain  a 
large  nucleus,  and  within  this  there  are  numerous  nucleoli. 

The  mdanotic  carcinoma  in  only  distinguished  from  the  medullary 
by  tlie  more  or  less  consideralile  amount  of  pigment  containfd  in 
theeelU  and  the  trabecular  forniing  the  areolae.  It  may  he  so  great 
as  to  give  a  dark  inky  color  to  the  tumor.  In  the  melanotic  cancer 
there  are  alyo  large  areola?  inclosing  nests  of  pigmented  cancer  cells. 

The  melanotic  cancer  is  extremely  dangerous,  and  is  very  prone 
to  recur  at  an  early  date.  Von  Oraefe  states  that  he  does  not  re- 
member nny  case  in  which  tlie  apparent  cure  exceeded  four  years. 
In  the  majfjrity  of  cases  the  disease  recurred  locally  or  in  other  or- 

ns  within  three,  six,  or  twelve  months. 

(Sometimes  the  tumor  presents  a  mixed  character,  being  in  part 
sarcomatous,  in  part  carcinomatous,  and  the  relative  prerlominance 
of  the  one  over  the  other  may  influence  the  rapidity  of  the  pro- 
gress ami  of  the  recurrence.  More  probitl>ly,  however,  the  sarcoma 
may  have  existed  for  some  time,  when  the  cancer  elements  become 
developed  and  greatly  hasten  the  growth,  Vii-ehow  does  not  be^ 
lieve  that  the  sarcomatous  elements  pass  over  into  those  of  cancer^ 
80  that  the  latter  is  developed  from  the  sarcoma,  but  that  the  two 
conditions  exist  side  Ijy  side,  arising  out  of  the  same  priniary  struc- 
ture, and  giv>\ving  together  like  two  branches  from  one  stem.^ 

The  treatment  to  be  adopted  for  thc^se  tumoiis  (both  the  sarcoma- 
tous and  carcinomatous)  is  the  same,  viz*,  the  extirpation  of  the 
eye  as  soon  as  the  diagnosis  can  be  established  with  anything  like 
certainty.  The  early  ren^oval  of  the  eye  is  indicated,  not  only  be- 
cause we  may  thus  ix^rhaps  he  in  time  to  prevent  the  infection  of 
other  organs,  hut  alstt  to  prevent  the  extension  of  the  disease  to  the 
optic  nerve.  In.  removing  the  eyeball,  the  optic  nerve  should  be 
ut  very  far  back,  so  that  we  ma}^  if  possible,  get  beyond  the  seat 
"  tlie  disease. 

If,  on  removal  of  the  eye,  the  cut  end  of  the  optic  nerve  looks 
swollen  and  ilark,  it  Rhoiihl  l>e  i Milled  out  as  far  as  jKissible  with  a 
p*air  of  forceps,  and  divided  quite  tOose  to  the  orbit.  This  is  often 
very  difficult  if  we  endeavor  to  look  for  the  nerve,  and  hence  it  is 
best,  iw  Mr.  Ihitchinsorr  sug'jcests,  to  feel  for  its  trunk  with  our 
forefinger,  and,  wlien  it  is  thus  tound,  to  seize  its  extremity  with  a 
pair  of  strongly-toothed  foree[>a,  and,  drawing  it  fortli,  divide  it. 

When  the  optic  nerve  is  found  to  be  diseased,  or  the  tumor  ha« 
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extended  into  the  orbit,  the  chloride  of  zinc  paste  should  always 
be  employed  {vide  Tumors  of  Orbit). 

De  Weeker^  describes  a  unique  case  of  myoma  of  the  choroid 
which  occurred  in  his  practice.  The  patient's  left  eye  was  hard, 
the  anterior  ciliary  vessels  dilated  and  tortuous,  and  he  sufiered 
from  severe  paroxyms  of  pain.  Nearly  the  whole  of  the  internal 
half  of  the  iris  was  pressed  forward  towards  the  cornea  by  a  reddish- 
brown  tumor,  which  also  occupied  the  greater  portion  of  the  pupil. 
The  vitreous  humor  was  clear,  the  optic  disk  somewhat  hypersBmic. 
The  eye  was  enucleated,  and  the  microscopic  examination  of  the 
tumor  was  made  by  Iwanoff,  who  found  that  it  was  a  myo-sarcoma, 
there  being  in  it  distinct  unstriped  muscular  fibres. 

Leber,*  again,  describes  a  very  interesting  and  peculiar  case  in 
which  tlie  sarcoma  of  the  choroid  assumed  a  distinctly  cavernous 
character. 


9— FORMATION  OF  BONE  IN  THE  CHOROID. 

A  formation  of  true  bone  is  not  unfrequently  met  with*  on  the 
inner  surface  of  the  choroid,  in  eyes  which  have  undergone  atrophy 
and  become  shrunken.  True  osseous  tissue  occurs,  according  to 
Knapp,*  in  the  eye  only  in  consequence  of  plastic  inflammation  of 
the  capillary  layer  of  the  choroid ;  whereas  cretification  may  occur 
in  all  the  tissues  of  the  eye.  The  nature  of  the  process  of  ossifica- 
tion is  identical  with  the  formation  of  bone  in  periosteum.  These 
osseous  deposits  may  appear  in  the  form  of  small  circumscribed 
spots  or  plates,  or  they  may  be  so  extensive  as  to  form  a  complete 
hollow  cup,  reaching  from  the  ciliary  processes  to  the  optic  nerve, 
and  being  perforated  by  the  latter.  In  close  apposition  to  this  for- 
mation of  bone  may  often  be  noticed  cartilaginous  tissue. 

The  shrunken  eyeball  in  which  a  deposit  of  bone  has  taken  place, 
is  not  unfrequently  very  painful,  both  to  the  touch  and  spontane- 
ously, and  may  give  rise  to  sympathetic  inflammation. 


10— COLOBOxMA  OF  THE  CHOROID. 

The  ophthalmoscopic  symptoms  presented  by  this  condition  are 
very  striking  and  characteristic,  and  show  a  remarkable  similarity 
in  all  cases,  although,  of  course,  the  extent  of  the  coloboma  and  of 
the  bulging  backwards  of  the  sclerotic  greatly  influence  these  ap- 
pearances. Liebreich  gives  an  admirable  illustration  of  this  con- 
dition in  his  Atlas.* 

With  the  ophthalmoscope  there  is  observed  a  most  peculiar,  large, 
white  figure  at  the  lower  part  of  the  fundus,  extending  perhaps 

»  "  Maladies  dcs  Yeux''  (2d  edition),  1,  545. 

«  "A.  f.  O./'  xiv.  2,  221. 

8  Vide  Wedrs  ♦*  Atlas  der  Pathologischen  Histolo^ie  des  Auges." 

«  Knapp'8  ♦' Archiv./'  2,  1.  »  Plate  xii.  Fig.  5. 
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nearly  up  to  the  disk,  or  even  embracinc^  tliis  in  its  expanse.  An- 
teriorly it  may  reueli  iiifvi\'  or  less  closely  up  to  the  ciliary  proccHse^, 
or  even  quite  ui*to  the  cori'esjioiicrniu;  coloboiimot'  the  iris.  In  some 
rare  instiuicos,  however,  the  colohoiiui  of  the  ehoroid  exists  without 
theix*  boiiig  any  cleft  in  the  iris*.  I  hml  lately  under  my  care  at 
Mot^rrtehU  a  patieul,  in  whose  rigfit  eye  there  w^as  acolohtunuof  the 
irtH  and  ehonnd,  wlnTens  in  the  lt»ft  eye  there  was  only  a  colohonia 
of  the  ehomid.  It  is  also  vory  rare  to  meet  witli  a  ct>luboma  of  the 
elion^id  eonfined  to  the  re<ijion  of  ttie  yellow  spot.^  Together  with 
the  eolohoma  of  tlie  choroid,  there  always  exists  a  staphylonuitous 
IjuliiiiiiT  haek wards*  of  the  8ck*ix>tie.  This  may  he  nearly  of  the  same 
deptli  t liroui^hout ,  in^hudtlenly  and  ahruptly  inci-ease  in  depth,  which 
can  be  distinctly  observed  with  the  ophthahnoseoj^e,  as  it  produces  a 
jKHMiliar  apinnirance  in  the  course  of  the  retinal  vessels,  w^hich  will 
be  8oen  suddenly  to  dijvrotmd  this  edge  and  l>e  slightly  interrupted 
in  their  eourse,  thus  giving  rise  to  a  marked  parallax.  These  ap- 
jieamnet^s  can  he  well  studied  in  Liebi^ich^s  illustration. 

On  the  white  exjmuse  are  noticed  the  retinal  vessels,  which  do 
not,  however,  pursue  their  ix*gulur  cour&e,  hut  undergo  |»eculiar 
windings,  some  twisting  and  curling  nmud  over  the  edge  of  the 
coloU)ma.  The  pi'est'uce  of  the  retina,  or  at  least  of  some  tittenu* 
nted,  vicjirious  membrane^  is  pnived  by  the  ap{>earance  of  the  retinal 
vessels  on  the  surface  of  the  cololK)ma,  The  retina  may  either  lie 
in  apjio^ition  with  the  sclemtie,  or  be  stretched  acroa^  the  bulge  in 
tlie  latter,  and  in  this  case  it  is  often  slightly  folde<l,  so  that 
bmnches  of  its  vessels  may  apj>ear  to  spring  directly  from  the  s»ele- 
mtie,  on  actx>uut  of  their  continuity  with  the  other  retinii]  vessels 
being  hidden  by  the  folds,  TrHit»s  of  choroidal  vef?sek  may  also  be 
noticed  n\ytMi  the  white  figure.  The  margin  of  t'  "  :er  is  very 
isharply  defined,  of  a  tiark  rc<ldish-bmwn  or  eotTcs  ;  tint,  arm 

f?f  rru>gly  pigmented.  If  the  cleft  sti»i*s  short  of  the  di:5k,  it  will  be 
dividi^  I  nun  the  latter  by  a  sharp  line  of  demjircatiou^  aod  a  mnre 
or  ]t*$9  nontial  portion  of  fniidits  ;  whereas^  if  the  dkk  is  iucludod 
in  the  ci>lidxiiu»,  its  aptttntram^e  is  remarkably  cbangtsd.  for  it  am 
biinlly  be  distinunishcil  from  the  res^t  of  the  white  figure  except  by 
iti^  nion^  rof<\  its  form  being  elliptic^  Vith   its   loug 

dtameicr  plat  ^  d  ly. 

If  the  anterior  exiremity  of  the  coloboma  doei  not  rendi  up  to 
the  clefi  in  the  iris,  tUero  are  noticed  aotall  radhnentarv  ctluiry 
proccB8<^>  atid  it  h  divide^l  frotn  tbe  eolobofnm  of  tbe  ira  by  a  more 
or  lt«s  €\  ttortion   of  |iertui|«  dmikir  ptgnmnted'  fimdiia^ 

l^l^'^rN^l  *\  of  r?!!>ht\  Af  wbito  striptr  (aomflUipg  tliere  are 

t  V  r>f  lbs  cfaoroid  toodiet  Ikat  of 

tii  ^  ^  _    '^nipleCely  wmntiii^.  Smmiedhfl 

lArmies  m  rtorj  intere^ing  casr  uf  coloboiiui  at*  the  tris  and  ehoioid.. 


•  Vi4rDe  Wf^kfET,  *^T9ritf«a]labfiadaibai4BlHEa,''|kflff; 
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in  which  the  former  was  divided  from  the  pupil  by  a  narrow  band, 
which  was  probably  a  remnant  of  the  pupillary  membrane.  Biium- 
ler*  has  also  noticed  such  little  bands  traversing  the  area  of  the 
pupil  in  cases  of  coloboma. 

If  the  region  of  the  yellow  spot  is  not  involved,  the  sight  may 
be  tolerably  good,  but  there  is  always  an  interruption  in  the  field 
of  vision  (scotoma),  corresponding  in  size  and  situation  to  the  colo- 
boma of  the  choroid. 

Liebreich  has  also  observed  and  figured  (Atlas,  PI.  xii.  Fig.  4) 
the  very  rare  and  curious  condition  of  a  coloboma  of  the  sheath  of 
the  optic  nerve. 


11— RUPTURE  OF  THE  CHOROID.' 

Severe  blows  upon,  or  contusions  of,  the  eye  by  the  fist  or  some 
blunt  body,  as,  for  instance,  a  piece  of  wood,  may  produce  rupture 
of  the  choroid  by  simple  concussion  of  the  eye,  without  any  injury 
or  rupture  of  the  sclerotic  or  retina,  being  here  evidently  due  to  a 
contre-coup.  The  accident  is  generally  followed  by  extensive 
hemorrhage  from  the  clioroid,and  more  or  less  severe  inflammatory 
symptoms.  The  vitreous  humor  often  becomes  diftusely  clouded 
and  traversed  by  membranous  opacities,  which  may  be  due  to  in- 
flammatory exudations  or  hemorrhagic  effusions.  If  the  vitreous 
humor  is  sufliciently  clear  to  j)ermit  of  the  examination  of  the 
fundus,  we  notice  the  presence  of  one  or  more  pale  linear  stri})e8  in 
the  region  of  the  yellow  &\x>t.  This  appearance  is  produced  by  the 
rupture  of  the  choroid,  which  is  generally  somewhat  irregular  in 
outline,  and  divided,  perhaps,  into  one  or  more  oftshoots.  Its  edges 
are  smooth,  or  slightly  notched  and  irregular,  and  fringed  or  studded 
with  deposits  of  pigment,  or  little  hemorrhagic  ettusions.  As  the 
blood  becomes  absorbed,  the  effusions  may  either  entirely  disappear 
or  leave  behind  small  pale  patches  in  the  choroid,  and  the  linear 
rupture  assumes  a  bright,  glistening,  tendinous  appearance,  which 
is  due  to  the  sclerotic  being  quite  exix)8ed,  on  account  of  the  ab- 
sorption of  the  blood.  Within  the  expanse  of  the  white  figure  a 
choroidal  vessel  may,  perhaps,  be  observed.  The  fundus  around 
the  rupture  (except  jKirhaps  in  its  immediate  vicinity)  is  generally 
quite  normal.  The  retina  is  also  frequently  uninjured  and  free 
from  any  rupture,  for  its  vessels  either  pass  quite  unaltered  over 
the  scar  in  the  choroid,  or  present  only  a  very  faint  interruption. 
Ruptures  in  the  choroid  generally  occur  in  the  region  of  the  yellow 
spot,  and  run  in  a  vertical  direction  ;  they  are  sometimes  straight, 
in  other  cases  arched  or  crescentic,  the  concavity  of  the  arch  being 
turned  towards  the  disk.  In  some  cases  there  is  only  one  rupture, 
in  others  two  or  tliree,  of  nearly  equal  or  varying  size,  and  the  one 

»  ''  Wurzlnirgcr  Med.  Zeitschrift,"  iii.  84. 

*  For  an  interesting  account  of  rupture  of  the  choroid,  and  a  tabular  arrancre- 
ment  of  the  cases  hitherto  recorded,  I  would  refer  the  reader  to  a  paper  by  l)r. 
Knapp  on  this  subject  in  his  ^*  Archives,'^  i.  1,  149. 
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end  of  the  rent  may  split  up  and  be  divided  into  two  or  three  little 

branchletB.^  Dr.  Aiilr  rei>orts  a  nnirpie  casein  which  there axiKted 
a  rupture  of  the  choroid  at  the  periphery  and  another  at  the  yellow 
6pot, 

The  sight  is  at  first  often  greatly  impaired,  on  account  of  the 
heoiorrhagic  ettWions  into  the  ehor*ud  and  vitreous  humor^  or  the 
infianjuiatory  coinplieations.  As  the  former  become  absorhed  ami 
the  vitreous  hunior  regains  its  trjinsparency,  tlie  sight  may  become 
greatly  improved^  and  even  quite  restored;  but  tliis  is  exceptional, 
lor  mostly  it  remains  more  or  leas  considerably  impaired.  The 
improvcnjcnt  in  tlic  sight  is,  as  a  rule,  only  tenii>orary,  as  vision 
generally  deteriorates  again  at  a  later  period,  owing  to  injury  of 
tlie  bacilhir  layer  csf  the  retina,  produced  by  the  choroidal  scar,  or 
to  a  circumscribed  detaclnnent  of  tlte  retina  caused  by  the  contrac- 
tion of  tlic  cicatrix.  According  to  Kiiapp,  subsequent  impairment 
of  sight  is  the  ride  in  these  cases.  The  tield  of  vision  is  sometimes 
contracted  at  the  |>enpbery,  and  there  may  also  be  interrnptions 
{st'olotnata)  in  it,  corresponding  in  situation  to  the  rupture  in  the 
choroid, 

Altliough,  in  favorable  cases,  the  cicatrization  of  the  rupture  in 
the  choroid  is  not  followed  by  any  subsequent  affection  of  the  retina 
or  optic  nerve,  yet  the  former  may  afterwards  hecoine  detached.* 
Lh\  Frank*  also  narrates  a  case  in  which  rupture  of  the  cboix)id 
was  followed  by  atrophy  of  tlie  optic  nerve. 

The  treatn»ent  must  principally  consist  in  hastening  the  absorp- 
tion of  the  hemorrhagic  ettusions  into  the  choroid  and  vitreoua 
humor,  and  for  this  purpose  the  compress  bandage  and  tlie  re|»eated 
application  of  the  artificial  leech  will  be  found  most  serviceable. 

Incised  woimds  of  tlie  sclerotic  a!id  clK>roid  are  not  genemlly 
accompanied  by  a  protrusion  (hernia)  of  the  choroid,  hut  the  edge 
of  the  wounded  clioroid  may  he  forced  out  between  the  lips  oi'  the 
sclerotic  incision  by  the  exuding  vitreous  humor.  In  wounds  of 
the  choroid,  there  is  often  a  cousideruble  effusion  of  blood  into  the 
choroid  and  vitreous  humor. 


12^EEM0RRHAGE  FROM  THE  CHOROID. 


Extravasations  of  blood  from  the  choroid  may  be  produced  l>y  an 
accident,  such  as  a  blow  upon  the  eye,  or  a  wound  implicating  the 
Bclemtic  and  choroid.  But  it  also  occurs  in  diseases  of  the  eye 
which  influence  the  intra-ocular  circulation — aa  for  instance  glau- 
coma, sclerotico-choroiditis  posterior,  etc. — and  produce  a  conges- 
tion of  the  choroidal  vessels,  more  esi>ecially  if  the  latter  should  be 

•  Amongsi  otlier  inierestmg  cases  of  rupliire  of  the  choroid,  I  would  espedally 
caU  the  remier's  atlentiou  lo  the  fciUovvinsi,  drjscribetl  by  Voii  Grncfe,  *'  A.  f.  U,," 
i,  1,  402  ;  Von  Aiiimon,  ibid.,  i.  2,  124  ;  Friiiik,  **R,  L.'  O.  H.  Rep.,"  iii.  84  ;  Hue- 
miACh,  *'Kl  Mimatsbl,''  1806,  111,  and  1867,  31 ;  Haaae,  '' Kl.  MoDatsbl,  194^6, 

«  Ktiapp^s  **Archiv./*  ii.  1,  250.  »  ♦'  Kl.  Monatsbl/'  1^60,  p.  111. 

•  -H.  L.  O.  U.  H*'port8/Mii.  «4, 
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diseased.  In  such  cases,  any  sudden  strain,  such  as  violent  vomit- 
ing or  retching,  or  the  sudden  relief  of  the  intra-ocular  tension  by 
paracentesis  or  iridectomy,  may  cause  a  rupture  of  some  of  the 
smaller  choroidal  vessels,  and  perhaps  considerable  hemorrhage.  It 
may  also  occur  spontaneously,  or  after  severe  and  protracted  exer- 
tion of  the  eye,  as  in  engraving,  sewing,  microscopising,  etc. 

The  blood  may  be  effused  between  the  choroid  and  sclerotic,  into 
the  tissue  of  the  choroid,  or  between  the  latter  and  the  retina.  If 
the  hemorrhage  is  but  slight,  it  will  simply  produce  small  circum- 
scribed ecchymoses  in  the  choroid,  but  if  it  is  considerable  in  quan- 
tity, it  may  cause  detachment  of  the  retina,  or  perforate  the  latter, 
and  escape  into  the  vitreous  humor.  This,  as  has  been  already 
stated  in  the  article  \i\x)n  hemorrhage  into  the  vitreous  humor,  p. 
348,  will  chiefly  depend  upon  the  situation  of  the  hemorrhage,  for 
if  the  latter  takes  place  near  the  ora  serrata,  it  is  more  likely  to 
j)erforate  the  retina  (on  account  of  the  thinness  of  the  latter  at  this 
point),  and  to  escape  into  the  vitreous  humor.  Whereas,  if  the  ex- 
travasation occurs  near  the  posterior  pole  of  the  eye,  it  is  more  apt 
to  produce  detachment  of  the  retina.  Esmarch*  has  narrated  a 
very  interesting  case  of  extravasation  of  blood  from  the  choroid, 
with  perforation  of  the  retina  in  the  region  of  the  yellow  spot  and 
escape  of  the  blood  into  the  vitreous  humor,  where  it  graduallv 
underwent  absorption,  until  nothing  remained  but  a  small  dark 
speck  about  the  size  of  a  pin's  head,  the  perforation  in  the  retina 
having  healed  without  leaving  any  trace  behind  it.  Sometimes, 
however,  the  position  of  the  little  cicatrix  may  remain  recogni- 
zable as  a  small  black  pigment  spot.  Effusion  of  blood  between 
the  sclerotic  and  choroid  may  produce  detachment  of  the  latter. 

With  the  ophthalmoscope,  effusions  of  blood  into  the  choroid 
may  be  recognized  by  their  presenting  the  appearance  of  uniform, 
dark,  cherry-colored  patches,  of  varying  size  and  shape,  being^  ir- 
regular, circular,  ovid,  etc.  Their  edges  may  be  sharply  detfned, 
or  somewhat  indistinct  and  irregular.  The  color  of  the  apoplexy 
is  uniformly  red,  and  not  striated,  nor  are  its  edges  serrated  or 
*'  feathery,"  as  is  the  case  when  blood  is  effused  into  the  inner 
layers  of  the  retina,  and  follows  the  course  of  the  optic  nerve  fibres. 
Again ^  the  retinal  vessels  can  be  distinctly  seen  to  pass  straight 
over  the  effusion,  without  being  interrupted  or  hidden  by  it.  If 
no  retinal  vessels  should  be  situated  over,  or  in  very  close  prox- 
imity to,  the  hemorrhage,  the  situation  of  the  latter,  upon  a  plane 
deei»er  than  that  of  the  retina,  is  best  recognized  by  means  of  the 
binocular  ophthalmoscope.  If  the  disease  has  lasted  some  little 
time,  some  of  the  neighboring  extravasations  have  probably  under- 
gone partial  absorption,  and  given  rise  to  peculiar  appearances  in 
the  choroid,  which  will  aid  us  in  our  diagnosis  of  the  exact  situa- 
tion of  any  si>ecial  ecchymoses.  During  the  process  of  absorption, 
the  effusion  gradually  assumes  a  paler  and  more  yellowish-white 
tint,  and  becomes  fringed  by  a  circlet  of  pigment.     The  smaller 

«  "A.  f.  O.,"  iv.  1,  850. 
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ecchymoses  may  leave  no  trace  behind  them,  or  only  a  small  i>ig- 
111  en  t  spot. 

If  the  heniorrhage  is  but  slight,  and  ia  situated  at  the  periphery 
of  the  fundus,  it  may  produce  no  ini|*airment  of  vision,  or  only  a 
Btnall  scotoma ;  but  it  is  very  different  when  it  is  situated  at  or  near 
the  yellow  spot,  for  then  it  may  very  greatly  aflect  the  eight,  and 
render  the  patient  unable  to  read  even  hiri^e  type  ;  a  more  or  less 
dense  eloud  or  spot  covering  tlie  letters  ami  rendering  thera  in- 
diet  i  net. 

The  treatment  must  be  tho  same  as  that  which  is  adopted  for 
hypenemia  of  the  choroid  and  retina,  and  hemorrhagic  ciFusions 
into  the  latter. 


13.— DETACHMENT  OF  THE  CHOROID  FROM  THE 
SCLEROTIC. 

A  few  cases  of  this  very  rare  affection  have  been  described,  more 
especially  by  Von  Graefe  and  Liebreich,^  and  a  very  beautiful  illus- 
tration of  tills  condition  will  be  found  in  the  hitters  AthiJ?.-  Iwa- 
Doft*^  has  also  given  a  very  careful  description  of  the  dissection  of 
an  eye  aflected  with  detachment  of  the  choroid. 

The  ophthah'jioscopic  symptoms  of  this  disease  are  very  uiarked 
and  characteristic.  A  more  or  less  considerable  globular  protrusion 
is  observed  in  tbe  vitreous  humor.  Its  outline  is  sharply  delined, 
its  surface  tense  and  6niouth,and  devoid  of  rul  wrinkles  or  toldiujLJ^s, 
and  upon  it  the  retinal  vessels  can  be  distinctly  traced  as  they  pa^ 
over  it  from  the  normal  fundus.  But  the  most  characteriHtic 
symptom  of  all,  is  the  appearance  of  the  choroidal  vesv*?els  and  intra- 
vascular spaces  lying  close  beneath  the  retina.  At  the  an^le  where 
the  protrusion  sjirings  from  the  normal  fundus;  the  retina  is  not 
unfreqnently  somewhat  detached,  becoming  still  more  so  at  a  later 
date.  The  color  of  the  protrusion  varies  from  a  pale  yellowish- 
gmv  tint  to  a  darker  red,  according  as  the  fluid  causing  the  de- 
tacmnent  is  of  a  serous  or  hemorrliatcic  nature.  Its  surface  is  not 
unfreqnently  studded  with  small  ecchymoses.  On  account  of  tho 
protrusion  being  situated  so  far  in  frotit  of  the  focal  length  of  tbe 
eye,  it  can  be  distim  tly  seen  in  the  erect  image  at  some  distance 
Irom  the  eye,  afibi'ding  a  faint  yellow  retlex  in  place  of  the  bright 
red  glow  of  the  noiiual  fundus.  The  retinal  vessels  can  also  be 
distinctly  observed  to  traverse  its  surface.  It  may  be  especially 
distinguished  from  simple  detachment  of  the  retina,  by  the  fact 
that  it  does  not  oscillate,  tremble,  or  fall  into  small  wavy  folds 
when  tlie  eye  is  moved  in  different  directions,  but  retauis  its  tense, 
sniooth,  bladder-like  apiiearafiee. 

It  may  be  difficult,  or  indeed   rpiite  impossible,  to  determine 

«  ♦^  A,  r  O./'  \y.  2,  326;  Liebrdcb,  ibid.,  r,  2,  559, 

■  PL  vii.  Fig,  4.  >  ^*  A,  t\  O./*  xi.  1,  101, 


DETACHMENT    OP    CHOROID    FROM    SCLEROTIC.  499 

whether  the  detachment  of  the  choroid  is  due  to  a  serous  or  hemor- 
rhagic eftusion,  or  to  some  morbid  growth  pressing  it  forward. 
And  only  as  the  disease  progresses  shall  we  be  able  to  decide  this 
Question  with  certainty,  for  simple  detachment  of  the  choroid  by 
nuid  always  ends  in  irido-choroiditis,  and  softening  and  atrophy  of 
the  eyeball.  Whereas,  in  intra-ocular  tumors,  symptoms  of  in- 
creased tension  and  glaucomatous  inflammation  genemlly  supervene 
as  the  disease  progresses. 


Chapter    XII, 
GLAUCOMA. 


TVk  have  now  to  turn  our  attention  to  one  of  the  most  important 
and  dangerous  diseases  of  the  eye,  viz.,  glaucoma :  a  disease  whose 
timely  treatment  by  iridectomy  will  yield  the  most  favorable 
result^s,  but  which,  if  allowed  to  run  its  course  unchecked,  except 
perhaps  by  inefficient  remedies,  sooner  or  later  dooms  the  eye  to 
irremediable  blindness.  It  is,  therefore,  of  the  utmost  consequenoe 
that  all  surgeons  should  l>e  thoroughly  conversant  with  the 
different  symi>toms  which  it  may  present  in  its  various  f<»iiis, 
so  that  they  may  be  able  at  once  to  recognize  this  dangeirooa 
and  insidious  affection,  and  to  combat  and  subdue  it  before  it  is 
too  late. 

The  term  glaucoma  was  applied  by  Hippocrates  to  all  opacities 
situated  behind  the  pupil.  After  a  time,  it  was  confined  to  those 
which  j«>e^nted  a  srreen  appearance,  the  nature  of  which  was  oot, 
however,  understood,  although  the  fact  w:is  re\>>5rnized  that  siach 
grwn  oi^ioities  were  not  curable  by  oj^erativ^n.'^  t>y  f^^me,  ibe  f^eat 
of  the  affcv^tion  was  sup}x>se\l  to  Iv  in  tLe  vi:r^^us  humor,  by  o^ihers 
in  the  retina  and  optic  nerve.  At  a  later  ivrivvl,  it  was  th^Tiirtt 
thai  glaiKvma  was  d«e  to  a  jwuliar  ix^.5.sir.::.a::',^ii  of  the  cij-^roii 
which  ivvunwl  mo?^t  frequently  in  gv>-ty  ;«r:sor.>,  bence  :i  '«:as 
ternuxl  **  arthritic  ophthahiiia.'*  a  r-ame  >::'.!  rvr^i'.i:^  by  f4Mi>e 
writers  I^iwreiu>>  OL>i:>:vieivil  that  the  syir.ttcr^f  of  g'auonis  wer^ 
oai:?k\l  by  an  atTvvt^on  of  the  ivtlna  anvi  oh.-^rv.i.  \VeI>r  irtve  jl 
i:.o>t  exvvr.cr.t  anvi  crajhto  desoriptiv^n  of  the  fymvt^nis  of  gli:;- 
oon.a.  :nv:::v5:ng  in  n  niiiny  of  the  pr.tioijja!  ani  n:->^:  ::!:p>nai:t 
^v^:n::^,  :./..  thv  intoriii'.ttini:  <»i:rse  of  the  ii:>ei>r,  the  >Ii:^;£^>hTh?5*s 
and  vr/.:»ti»:'.on  of  the  t :::  :\  the  o:rct::iiorr':tci.  To.:n,  the  riirhows 
r^unii  :^  OAv.d  I,  oto.  iL  :»'>>  ni^aie  rj.-er.t:  ^::  of  the  t<:::r5*tT>t^  of  th*e 
tYt\^.\V.:  XL^/xv:  ric  f  ^^t  joint oi  out  in  IS:^  ■  t:.t  in-ioratij:^ 
c :  t  V-t  i:^  1 1 1  r  > Y  n:  1 1  -' : .: . 

in  :>.'\  lit.:nh::tr  ii>>:'Vrroi  tht  -xhthi'inosv  :•{,  whi:h  his 
tr.  vtv.  o:"  >;:/:.  in^i'.nliliv  v<.inr  in  ,;is«oi5e?  :'::.-.  r ^e,  ani  his  5i> 
vOn\:\tt>  r^T  '::::  i.:r-*i  ::hthsi::^"i:-^,  T:-  fr^^:  r::r>uit5  :c  thr 
.  :h::^in:r:«>:\;::  rJLLr:.:::^ti,  n  of  ::5.r»?;!>  :^:  ^i-.::.^  ^^r^^  r^£:irfcTi"»^r : 
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soon,  however,  it  was  ascertained  that  there  always  exists  a  peculiar 
alteration  in  the  optic  disk  in  all  cases  of  well-marked  glaucoma. 
In  1854,  Edward  Jager  gave  an  excellent  illustration  of  the  ophthal- 
moscopic appearances  of  the  optic  nerve  entrance  in  a  case  of 
glaucoma,  showing  the  peculiar  displacement  of  the  vessels  at  the 
edge  of  the  disk,  the  slight  rim  surrounding  the  latter,  etc.  It 
was,  however,  reserved  for  the  great  genius  of  Von  Graefe  to  unite 
these  various  and  disjointed  links  of  the  chain  of  symptoms  pre- 
sented by  glaucoma,  and,  welding  them  into  one  connected  whole, 
not  only  to  found  the  modern  doctrine  of  glaucoma,  but,  at  the 
same  time,  to  bless  humanity  with  a  cure  for  this  hitherto  irreme- 
diable disease.  Soon  after  Jager's  delineation  of  the  ophthalmo- 
scopic apj^arances  of  the  optic  disk,  Von  Graefe  described  these 
peculiar  appearances  still  more  accurately,  and  at  the  same  time 
f)ointed  out  a  most  important  fact,  viz.,  that  an  arterial  pulsation 
exists  in  the  optic  nerve  in  glaucoma,  being  either  spontaneous,  or 
producible  by  a  very  slight  pressure  upon  the  eyeball,  a  pressure 
far  less  than  is  necessary  for  its  production  in  the  normal  eye. 
Within  a  short  time  afterwards,  he  also  discovered  that  the  peculiar 
appearance  of  the  optic  disk,  which  had  been  supposed  by  him  and 
other  observers  to  be  caused  be  an  arching  forward  of  the  optic 
nerve  entmnce,  was  in  reality  due  to  its  being  excavated  or  cupped. 
He  at  once  recognized  the  connection  of  these  two  symptoms  (the 
excavation  and  the  spontaneous,  or  easily  producible,  arterial  pul- 
sation) with  the  increased  hardness  of  the  globe,  and  his  clinical 
observations  soon  showed  him  that  all  the  other  symptoms  were 
also  closely  connected  with  this  augmented  tension.  The  next 
problem  was,  to  solve  how  this  tension  might  be  permanently 
diminisherl.  All  the  usual  remedies,  such  as  mercurials,  antiphlo- 
gistics,  diuretics,  diaphoretics,  had  proved  as  insufficient  in  his 
hands,  as  in  those  of  other  practitioners.  Mydriatics,  which  had 
been  found  to  diminish  intra-ocular  tension,  were  next  had  recourse 
to,  but  they  also  proved  of  no  avail.  He  then  tried  tapping  the 
anterior  chamber,  but  this  was  only  followed  by  a  temporary 
benefit,  which  soon  passed  away  again.  The  disease  graaually 
progressed,  nor  could  the  relapses  be  stayed  by  a  methodical  repeti- 
tion of  the  paracentesis,  for  he  found  that  its  therapeutical  ettect 
became  each  time  less,  and  finally  null,  as  far  as  the  sight  was  con- 
cerned. In  only  two  cases,  out  of  a  great  number  thus  treated,  did 
it  prove  of  lasting  benefit. 

Paracentesis  having  been  of  no  avail  in  permanently  reducing 
the  intra-ocular  tension,  he  next  had  recourse  to  iridectomy,  having 
found  that  it  proved  of  great  benefit  in  ulcerations  and  infiltra- 
tions of  the  cornea,  by  diminishing  the  tension ;  and  that  in  cases 
of  partial  staphyloma  of  the  cornea,  and  in  staphyloma  of  the 
sclerotic,  the  protruding  part  often  receded  completely  after  this 
operation. 

He  first  tried  iridectomy  in  glaucoma  in  1856,  and  soon  found 
that  it  not  only  permanently  diminished  the  intra-ocular  tension^ 
but  that  it  might  indeed  be  regarded  as  a  true  curative  treatment 


Ufl  GLACCOXA. 

fA  tie  gfaiocMuctoai  proccH.  b&Tii^,  bowcvcr.  Eke 
tbcfspeotic  Mgtut,  iff  natnndi  fimits.  Since  that  tiflM 
Lm  Meo  na^pnud  Ij  OMtf  of  the  eminent  oeolists  in  Eoropt  a» 
tbe  eolj  eore  kDOvn^at  pfcsent.  for  gfauKOfm;  bvt  althongk  ir 
b«  wmetfA  moet  1»illuiiit  Rsnhe  in  the  haaAs  of  manT  of  o«r 
nKMrt  diitiDgaidked  Eogltth  ophtbalmic  wiiigwuti — amoiicsc  wkom. 
I  wooM  nkore  pirtiefilerlr  iDstance,  Menrsw  Bowmui  And  ICmekect. 
who  huTe  from  the  cr/mmencement  been  iu  stanch  and  vann  s«|k 
porters — there  are  yet  some  English  oculists  of  icpate  viio  mher 
eon^femn  the  opemtion  completelv,  or  nf^ld  it  in  so  lokevnrm  n 
manner  as  in  realitj  to  **  damn  it -with  fitiDt  fiimiae."' 

Mr  own  wide  experience  of  the  beneficial  effects  erf*  iridectomj 
in  fTUioeoma  enables  me,  not  onlj  to  reamimend  the  operation  ukm 
strr^elj.  but  eren  to  urge  npon  the  profession  to  trust  to  no  other 
remeaies,  as  tfaejr  hare  all  prored  insofficient,  and  as  we  should 
thus  permit  the  most  raloable  time,  when  an  iridectomy  might  still 
ftare  the  eye,  to  pass  irrerocably  away.  We  diall  see,  heieafker, 
that  an  aecnimte  prognosis  of  the  benefits  to  be  expected  from  iri- 
dectomy may  be  made  in  tbe  majority  of  cases,  and  it  will  be  shown 
why  tbe  ojienition  may  bare  i»roTed  nnsnccessfal  in  the  hands  of 
some  firactitioners.  Bnt  too  frequently  impossibilities  were  ex- 
jiected  of  it;  it  was  tried,  for  the  first  and  onlr  time  perhaps,  in 
chronic  cases  of  glancoma,  which  were  beyond  all  help;  it  prored, 
as  raixbt  bare  been  foretold,  nnsneoeasfal,  and  was  then  at  once 
discaraed  as  useless. 

The  commencement  of  the  disease,  the  development  of  the  dif* 
fercnt  symptoms,  and  the  coarse  which  glaucoma  may  run,  pre^nt 
nurnerr>us  variations,  and  for  this  reason  a  precise  cfassification  is 
somewhat  difficult.  But  on  closer  observation,  it  will  be  found 
that  the  several  varieties  also  show  a  great  tendency  to  pass  over 
into  each  other.  The  family  resemblance  of  these  difterent  forms 
IK  very  marked,  for  they  are  distinguished  from  the  commencement 
by  certain  characterifitic  symptoms,  and  although  thev  will  vary 
Homewhat  in  their  course,  they  all,  but  too  surely,  lead,  sooner  or 
later,  to  that  last  hoiicless  condition  in  which  the  eyeball  is  stony 
hard,  the  pupil  widely  dilated  and  fixed,  the  refractive  media 
clouded,  the  optic  disk  cupped,  and  the  sight  either  entirely,  or 
nearly  entirely,  lost;  that  condition,  in  short,  to  which  our  fore- 
fathers confined  the  tenn  glaucoma.  The  modern  school  of  oph- 
thulniology,  however,  no  longer  limits  the  name  glaucoma  to  this 
laHt  hojieleHS  condition,  but  embraces  in  it  all  the  varieties  of  the 
diwahc  from  their  commencement,  which  lead  to  this  last  stage.  In 
regarding  the  difterent  varieties  of  glaucoma,  from  a  clinical  point 
of  view,  we  arc  particularly  struck  by  the  fact,  that  one  class  of 
cases  is  distinguished  from  the  commencement  by  more  or  less 
marked  iiiflummatory  symjitoms;  whilst  another  ap}>ears  to  be  free 
from  inflammation,  although  in  its  course  inflammatory  symptoms, 
even  of  an  acute  kind,  often  make  their  api>earance.  We  may, 
therefore,  divide  cases  of  glaucoma  into  two  principal  classes: — 

I.  Cases  attended  with  inflammutory  symptoms. 
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II.  Cases  in  which  there  are  apparently  no  inflammatory  symp- 
toms present. 

Glaucoma  may,  moreover,  exist  as  a  primary  disease,  or  may 
secondarily  complicate  a  previously  existing  affection.  We  must, 
therefore,  recognize  a  primary  and  a  secondary  form. 

We  find  that  the  different  varieties  of  glaucoma  show  certain 
common  characteristics,  and  we  may  generally  recognize  the  four 
following  stages: — 

1.  A  premonitory  stage  (glaucoma  imminens,  incipiens,  of  Von 
Graefe). 

2.  A  stage  in  which  the  glaucoma  is  fully  developed  (glaucoma 
evolutum,  confirmatum.  Von  Graefe). 

3.  A  stage  in  which  quantitative  perception  of  light  has  been 
completely  lost  for  some  time  (glaucoma  absolutum,  consummatum. 
Von  Graefe). 

4.  A  stage  in  which  the  eye  undergoes  glaucomatous  degenera- 
tion (Von  Graefe). 

We  distinguish  two  principal  forms  of  inflammatory  glaucoma, 
the  acute  ana  the  chronic. 


1.— ACUTE  INFLAMMATORY  GLAUCOMA  (SYNOM. 
ARTHRITIC  OPHTHALMIA). 

Premonitory  Stage. — In  the  great  majority  of  cases  (75  p.  c)  there 
is  a  premonitory  stage,  which  is  characterized  by  the  presence  of 
several  or  all  the  following  s^^mptoms,  which  are,  however,  of 
periodic  occurrence,  there  being  m  the  interval  a  perfect  intermission. 
When  this  ceases  to  be  the  case,  when  there  are  no  longer  perfect 
intermissions,  but  only  remissions  of  the  symptoms,  we  can  no 
longer  designate  it  the  premonitory  stage,  but  must  regard  it  as 
confirmed  glaucoma. 

1.  Increased  Tension  of  the  Eyeball} — This  is  generally  not  very 
considerable,  and  never  reaches  the  highest  degree.  In  families  in 
which  glaucoma  is  hereditary,  a  marked  increase  of  tension  is  often 
met  with,  even  in  early  life,  although  the  disease  may  not  break 
out  till  a  much  later  period,  or  even  not  at  all.  In  such  cases  there 
can  be  no  objection  to  look  uj)on  this  abnormal  tension  as  a  pre- 
disposing element  of  glaucoma,  more  particularly  if  it  be  accom- 
panied by  hypermetropia,  and  a  disproportionate  diminution  of  the 
range  of  accommodation.  It  ha^been  supposed  by  some,  that  the 
increased  degree  of  tension  always  precedes,  for  a  longer  or  shorter 
period,  the  other  symptoms  of  glaucoma ;  Von  Graefe  has,  how- 
ever, met  with  several  marked  exceptions  to  this  rule.  In  some 
cases  in  which  he  operated  for  glaucoma  in  the  one  eye,  the  other 
was  found  to  be  of  a  i)erfectly  normal  tension  at  the  time  of  opera- 
tion, but  was  soon  after  attacked  by  glaucoma,  in  one  case  even  by 

• 

1  The  method  of  ascertaining  and  noting  the  degree  of  intra-ocular  tension  is 
fully  explained  in  the  Introduction,  p.  19. 
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glaucoma  fulmiiians.  But  an  increase  in  the  tension  of  the  eyehall 
should  always  excite  our  auspicious,  and  should  at  once  load  us  to 
examine  as  to  the  presence  of  other  symptoms  of  glaucoma ;  if  we 
find  none  J  we  shonld  still  watch  the  eye  with  care,  and  warn  the 
patient  carefully  to  ol)sei've  whether  any  other  symptoms  1>egiu  to 
bIiow  tliemselves,  e.  //.,  rainbows  round  a  caudle,  rapidly  inereai*ing 
presbyopia,  periodic  dimness  of  vision,  etc.  We  inufit  be  upon  our 
guard  against  tbe  but  too  frequent  error,  tbat  a  sense  of  fulness  or 
tension  within  the  eye  experienced  by  tlie  jmtient,  is  any  proof  of 
the  increased  hardness  in  tbe  eyelmlh  For  this  feeling  of  fulne&i 
may  exist  without  the  slightest  increase  of  tension.  Another  fre- 
quent error  is^  to  suppose  that  all  acute  inflammations  of  tbe  eye 
are  accompanied  by  an  increase  in  tlte  intra-ocular  pressure.  A 
careful  exan\ination  of  ordinary  cases  of  acute  inflammation  of 
tbe  conjunctiva,  corneaj  iris,  etc.,  will  at  once  prove  the  fallacy  of 
this  opinion,  for  the  tension  will  be  found  norrnah  If  the  degree 
of  tension  is  increased,  we  must  regartl  it  as  a  dangerous  complica- 
tion, which  is  to  he  carefully  watched,  lest  it  he  the  precursor  of 
other  glaucomatous  symptoms. 

2.  ^(jpid  Licrease  of  any  prC'ezistiiig  Pi^esbi/opia. — ^As  the  peraons 
attacked  by  glaucoma  are  mostly  beyond  45  or  50  years  of  age, 
some  degree  of  presbyopia  is  generally  already  present,  but  it" is 
found  tbat  this  often  increases  in  a  very  rapid  and  marked  manner 
during  the  premonitory  stage  of  glaucoma;  so  that  the  patient  nmy 
be  obliged,  in  the  course  of  a  few  mouths,  frequently  to  change  his 
reading-glasses  for  stronger  and  stronger  ones.  This  rapid  increase 
in  the  presbyopia  apyiears  to  be  not  so  much  due  to  a  flattening  of 
the  cornea  through  an  increase  in  the  intra*ocular  tension,  as  to  the 
action  of  this  pressure  upon  the  nei-ves  supplying  the  ciliary  muscle, 
thus  causing  pamlysis  of  the  latter.  Ilaffmann  has  calle<l  [particular 
atrention  to  the  iuct  that  bypermetropia  very  freqiiently  occurs 
together  with  glaucoma.  It  appears  probable  that  hypermetropic 
eyes  ai-e  more  prone  to  glaucoma  than  others;  but  hyj:»ermetropia 
may  also  he  developed  in  the  course  of  tlie  disease.  The  cause  of 
this  is,  however,  still  quite  uncertain,  it  is  probabl}'  to  be  sought 
for  in  some  changes  in  the  erj-stalline  lens  (rapidly  ]  ive 
senile  involution),  by  which  the  refractive  power  of  th  i  is 
considerably  diminished. 

3.  Venous  Hi/pn-amia, — Tbe  congestion  of  the  ciliary  veins  is 
generally  slight  during  the  premonitory  stage,  and  they  never  pre- 
sent that  peculiar  tortuous,  dilated  apptearance,  so  chanictcristie  of 
ehmnic  glaucoma*  Generally,  only  a  few  scatteral,  dilatetl  veins 
:  running  over  the  8<^lerotic.  On  examination  with  the  oph- 
t  ujie,  the  retinal  veins  are  also  found  to  be  dilated  and 
tortuous,  there  may  be  likewise  spontaneous  venous  pulsation,  or 
this  may  be  produced  by  slight  pressure  ufioii  the  eyeball. 

4.  Chudincss  of  ifie  Aqueous  and  Vitreous  Humors. — ^The  aqueous 
humor  is  often  found  slightly  but  uniformly  hazy,  rendering  the 

^-structure  of  the  iri*  s<»mewljat  indistinct,  and  causing  a  slight  change 
ID  its  color.    The  vitreous  humor  also  becomes  a  little  clouded,  bu^ 
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uniformly  so,  for  on  ophthalmoscopic  examination,  we  do  not  find 
dark  masses  floating  about  in  the  vitreous  humor,  but  only  a  dif- 
fused cloudiness,  which  renders  the  details  of  the  fundus  more  or 
less  indistinct.  This  haziness  of  the  humors  is  very  variable  in  its 
degree  and  duration ;  sometimes  it  is  so  slight  as  to  be  hardly  i^er- 
ceptible,  at  others  it  is  so  considerable  as  to  prevent  any  ophthal- 
moscopic examination.  In  the  majority  of  cases,  however,  it  is  but 
moderate  in  the  premonitory  stage.  It  may  come  on  several  times 
a  day,  lasting  but  for  a  few  minutes  at  a  time,  or  it  may  be  less 
frequent,  or  of  longer  duration. 

5.  Dilatation  and  Sluggishness  of  the  Pupil. — On  comparing  the 
j>upil  of  the  eye  affected  with  premonitory  symptoms  of  glaucoma, 
with  that  of  the  other  (supposing  this  to  be  healthy),  the  former 
will  be  found  somewhat  dilated  and  sluggish,  reacting  but  slightly 
on  the  stimulus  of  light.  The  dilatation  is  never  so  considerable 
as  in  the  advanced  stages  of  glaucoma,  when  we  often  find  the 
pupil  widely  dilated  and  quite  immoveable ;  its  sluggishness  is,  how- 
ever, generally  well  marked. 

6.  Periodic  Dimness  of  Sight. — The  patient  is  troubled  by  occa- 
sional intermittent  dimness  of  sight.  At  such  times,  surrounding 
objects  appear  veiled  and  indistinct,  as  if  they  were  shrouded  in  a 
gray  fog  or  smoke.  The  degree  of  dimness  varies  considerably,  as 
does  also  the  duration  of  these  attacks ;  sometimes,  they  may  last 
for  seveml  hours,  at  others,  only  for  a  few  minutes.  At  such  a 
time,  there  may  only  exist  a  slight  contraction  of  the  field  of  vision  ; 
generally,  however,  there  is  only  indistinctness  of  eccentric  im- 
pressions in  certain  directions.  Although  these  obscurations  may 
be  due  to  tmnsitory  cloudiness  of  the  aqueous  and  vitreous  humors, 
they  are  generally  caused  by  disturbances  in  the  circulation  of  the 
eye.  The  character  of  these  obscurations  may  be  imitated  by  pres- 
sure upon  the  healthy  eye,  and  Donders  has  found  that  the  dimness 
of  vision  shows  itself  as  soon  as  retinal  arterial  pulsation  is  produced 
by  this  pressure  upon  the  eyeball.  I  have  experimented  a  good  deal 
upon  this  point,  and  have  arrived  at  the  same  results.  I  have  also 
found,  by  experiments  upon  myself,  that  by  regulating  the  amount 
of  pressure,  I  have  been  able  to  produce  any  kind  oi  obscuration, 
from  the  slightest,  in  which  only  the  objects  lying  quite  at  the 
periphery  of  the  field  of  vision  appeared  somewhat  clouded,  to  that 
excessive  dimness  in  which  the  light  of  a  bright  lamp  was  rendered 
quite  unapparent.  The  increased  intra-ocular  pressure,  acting 
directly  u{>on  the  retina,  does  not,  therefore  appeiir  to  be  so  much 
the  cause  of  these  obscurations  ;  but  we  must  seek  for  it  rather  in 
the  impairment  of  the  circulation,  the  stagnation  and  fulness  of  the 
veins,  and  perhaps,  the  emptying  of  the  arteries  (ischemia  retime). 
The  increased  pressure  produces  the  changes  in  the  circulation,  and 
the  latter  cause  the  obscurations.  The  truth  of  this  assertion  is 
also  proved  by  the  fact  that  these  attacks  of  dimness  are  generally 
brought  on  by  anything  that  causes  congestion  of  the  bloodvessels 
of  the  eye — for  instance,  a  full  meal,  great  excitement,  long-con- 
tinued stooping,  violent  exercise,  etc. 
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7.  The  appmmnee  of  a  JIalo  or  Mniiibow  round  a  Candle. — This  is 
also  a  very  constant  symptom  of  tlie  premonitory  sta^^e.  On  look- 
ing at  a  candle,  the  patient  sees  a  colored  halo,  or  muibow%  round 
the  light.  The  outer  side  of  the  ring  is  red,  the  inner  bluish-green. 
This  hiis  been  supposed  by  some  to  l)e  a  mere  physical  phenomenon, 
due  to  a  ditFractioii  (interrerence)  of  the  rays  of  light|  owing  to  some 
change  in  the  refractive  media,  especially  the  peripheral  portion  of 
the  lens. 

It  is  seen  when  the  pnpil  is  dilated,  but  disappears  when  the 
patient  is  directed  to  look  thmagh  a  small  opening.  It  may,  how- 
ever, be  also  due  to  congestion  ot^  the  vesselSj  for  I  have  seen  it 
sometimes  brought  on  by  stooping. 

8.  Ciliart/  A^euralfjia^  i\  t\,  pains,  more  or  less  acute,  in  the  fore- 
head and  temples  and  passing  down  the  side  of  the  nose,  occur 
occ^vsionally  at  an  early  iieriod,  but  sometimes  only  at  a  later  part 
of  the  premonitory  stage,  at  the  same  time  with  the  intermittent 
obscnrations.     In  some  instances  they  are,  however,  quite  absent. 

9»  The  field  q/' m/o/?  is  occasionally  somewhat  contracted;  gene- 
rally, however,  tlicre  is  only  some  indistinctness  of  eccentric  injpres- 
sions  in  certain  directions,  more  partieuhtrly  if  the  illuminatinn  is 
but  moderate.  In  glaucoma,  the  contraction  of  the  field,  as  a  rule, 
commences  at  the  inner  (nasal)  Bide,  and  extends  thence  towards 
the  centre,  as  well  as  above  and  below,  until,  at  a  later  stage  of  the 
disease  perha]»s,  only  a  small  slit-shnped  field  is  left  at  the  outer  side. 

The  intensity  of  these  symptoms  varies  with  the  severity  of  the 
attack.  They  may  lie  so  slight  as  to  escape  all  observation,  or  they 
may  be  very  marked  if  the  attack  is  severe,  and  then  there  are  often 
adilid  to  the  symptoms,  above  enumerated,  diminution  in  the  size 
of  the  anterior  chamber,  arterial  puUatiofi,  and  indistinctne-js  of- 
eccentric  vision.  The  latter  symptom  may  be  absent  if  the  illu- 
miuation  is  very  bnght,  but  becoiue-i  evitlent  if  it  lie  moderated. 

At  the  commencement,  these  premonitory  symptoms  only  show 
themselves  at  long  intervals,  of  jjerhaps  several  months,  but  gradu- 
ally they  become  more  frequent.  At  fii*st,  months  may  elapse  be- 
tween each  attack,  then  weeks,  then  days,  aud  wlieu  they  occur  at 
intervals  of  a  few  days,  the  second  stsige,  the  glaucoma  evolutum, 
may  he  expected,  although  this  may  even  occur  when  a  long  inters^al 
exists.  To  is  stage  may  also  be  suspected  us  close  at  hand,  if  the 
iiremonitory  symptoms  do  not  disapjK^ar  after  sleep,  even  of  short 
oiuratiou  (Graefe).  If  the  periodic  attacks  no  long;er  leave  beliind 
thcrn  a  normal  pupil,  and  a  normal  acuteness  of  vision,  still  more, 
if  the  optic  nerve  is  already  cupfied,  we  must  no  longer  designate  it 
as  tin*  premonitory  stage,  but  as  a  case  of  glaucoma  evolutum,  with 
periodic  increase  of  the  symptoms. 

Tlie  premonitory  stage  may  last  for  an  indefinite  period ;  years 
may  even  elapse  betore  it  leads  to  confirmed  glaucoma;  but  in  the 
majority  of  cases  it  does  not  extend  Ix^yond  a  few  months,  or  it 
may  pass  over  into  glau(*oma  even  after  the  second  or  third  attack, 
there  being  ofily  remissitms,  and  not  clear  and  well-defined  intervals 
l>otwcen  the  attacks*    Sometimes,  as  has  been  mentioned  above, 
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the  premonitory  symptoms  are  so  slight  as  quite  to  escape  the 
notice  of  the  patient,  particularly  if  the  other  eye  is  still  perfectly 
healthy.  It  is  ditlerent,  however,  when  one  eye  has  already  been 
lost  by  glaucoma,  for  then  the  patient's  attention  and  anxiety  are 
Ht  once  aroused  by  any  of  the  premonitory  symptoms,  and  be  early 
consults  his  medical  attendant,  fearful  lest  he  should  also  lose  the 
sight  of  the  second  eye. 

In  the  great  majority  of  cases,  as  already  stated,  acute  inflam- 
n)atory  glaucoma  is  preceded  by  a  more  or  less  marked  premonitory 
stage  of  varying  dumtion.  The  intervals  between  the  premonitory 
attacks  become  less  and  less  frequent,  until  the  latter  recur  perhaps 
every  two  or  three  days,  or  even  every  day.  The  patient  is  then 
suddenly  seized,  frequently  at  night  time  and  after  having  passed 
perhaps  several  sleepless  nights,  by  a  severe,  often  excruciating, 
pain  in  and  around  the  eye,  which  extends  to  the  forehead,  temple, 
and  down  the  corresponding  side  of  the  nose,  as  far  as  the  extremity 
of  the  bone.  Sometimes  this  pain  reaches  also  to  the  corresponding 
half  of  the  head,  and  even  to  the  occiput,  which  causes  it  often  to 
be  mistaken  for  an  attack  of  rheumatism.  At  the  same  time  there 
mav  be  considerable  constitutional  disturbance,  febrile  excitement, 
and  severe  nausea  and  vomiting,  and  these  symptoms  may  be  of  such 

Erominence  that  the  patient  is  supposed  to  be  suffering  from  a  severe 
ilious  attack,  and  the  affection  of  the  eve  is  either  overlooked,  or 
is  thought  to  be  dependent  upon  this.  I5ut  the  eye  shows  marked 
symptoms  of  acute  internal  inflammation.  The  eyelids  may  be 
much  swollen,  red  and  pufty.  The  conjunctival  and  subconjunctival 
vessels  are  injected,  the  veins  in  particular  being  dilated  and  gorged. 
There  may  also  be  very  considerable  serous  chemosis,  which  com- 
pletely hides  the  deeper  subconjunctival  vascularity  and  the  rosy 
zone  round  the  cornea.  There  is  also  much  photophobia  and  lachry- 
mation,  but  they  are  accompanied  by  very  little  mucous  discharge, 
and  this  chiefly  of  a  thin,  frothy  character.  The  cornea  is  clouded 
on  its  posterior  surface,  being  perhaps  studded  with  minute  opaci- 
ties, deposited  from  the  aqueous  humor.  The  sensibility  of  the 
cornea  may  be  also  somewhat  diminished,  but  this  anaesthesia 
never  attains  the  same  degree  as  in  chronic  glaucoma,  where  it  is 
often  so  great,  that  the  corneii  may  be  touched  or  even  rubbed  with 
a  roll  of  paper  or  the  brush  of  a  quill  pen,  without  its  being  felt. 
Occasionally,  the  anaesthesia  is  only  partial,  being  confined  to  a 
certain  portion  of  the  cornea.  This  loss  or  diminution  in  the  sen- 
sibility is  due  to  the  compression  of  the  nerves  supplying  the  cornea 
by  the  increased  intra-ocular  tension,  as  is  proved  in  cases  of  acute 
glaucoma,  where  the  sensibility  at  once  returns  after  diminution  of 
the  tension  by  iridectomy  or  paracentesis.  The  sensibility  of  the 
cornea  is  best  tested  by  touching  it  delicately  with  a  finely-rolled 
spill  of  silk  paper,  care  being  taken  to  keep  the  eyelids  well  ajart, 
so  that  the  conjunctiva  is  not  touched.  In  healthy  eyes,  the  cornea 
is  so  exquisitely  sensitive  that  the  slightest  touch  of  a  foreign  body 
will  be  felt  and  resented. 
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Theftnterior  chamber  is  found  to  be  somewhat  more  shallow,  the 
iris  being  pressed  fonvaixl,  and  even,  perhaps,  in  contact  with  the 
cornea,  tlie  aqueous  humor  is  clouded,  the  iris  somewhat  discolored 
and  of  a  dirty  hue — in  some  cases  there  may  even  be  acute  iritis, 
with  deiK>sits  of  lymph  at  tlie  edge  of  tlie  pupil — the  pupil  is 
dilated  and  sluiirgish,  and  in  elderly  j>eople  a  peculiar  green  reflex  is 
often  seen,  ciVniing  apparently  from  the  back  of  the  eye. 

It  has  ali*eady  tieen  stated  that  this  green  reflex  was  formerly  eon* 
Pidered  as  the  principal  and  pathognomonic  symptom  of  glaucoma. 
It  is  due  to  the  following  cause:  The  lens  undergoes  certain 
jihysiological  changes  after  the  age  of  forty,  amongst  others  assum- 
ing a  yellowish  tint.  Now,  if  the  eye  of  an  elderly  ]>er»on  (and 
they  are  the  most  prone  to  the  disease)  is  attacked  by  glaucoma, 
the  aqueous  humor  becomes  turbid  and  of  a  dirty,  bluish-srray 
color,  and  this  bluish-gray  tint,  mixing  with  the  yellow  of  the  tens, 
gives  rise  to  this  peculiar  ffreen  reflex.  The  latter  is  the  more 
marked  on  account  of  tlie  dilatation  of  the  pupil  which  exists  in 
glaucoma,  as  more  light  is  thus  reflected  from  the  lens,  more  par- 
tii*ularly  its  jx^riphery,  than  when  the  pupil  is  of  the  normal  size. 
The  gmyish  haziness  of  the  viti-eous  humor,  moreover,  also  t^udd 
to  inereiise  the  intensity  of  the  i^eflected  light.  Two  facta  prove 
that  this  is  the  true  explanation  of  this  green  reflex.  1st,  K  the 
anterior  chnniljer  is  tap^ted,  and  the  aqueous  Immor  flows  off,  the 
green  reflex  at  once  disapi»ear8;  lid.  If  a  youthful  eye  is  attacked 
by  glaucoma,  this  reflex  is  not  visible,  for  at  this  }ieriod  of  life  the 
lens  has  not  yet  acquired  a  yellow  tint,  and  in  such  a  case  the 
pupil  looks,  therefore,  only  of  a  dirty,  bluish-gray  color. 

The  eyeball  will  be  found  abnormally  hard.  The  refractive 
nuxlia  ai>e  generally  so  clouded  as  to  render  ao  ophthaliooeoopic 
examiiuition  imj^)Ossible.  If  they  are,  however,  sufficiently  dear 
to  jiermit  of  the  details  of  the  fundus  being  seen,  we  find  the 
retinal  veins  dilated,  tortuous,  and  perhaps  jiulsating;  the  optic 
disk  may  be  slightly  reddened  or  of  a  dirty-yellow  af»pearauce,  arnl 
there  is  either  sjx>ntaneous  arterial  pulsation,  or  this  may  be  readily 
jiroduced  by  slight  pressure  on  the  eyeball*  In  the  first  attack  of 
a«  jooma,  no  cupping  of  the  optic  nerve  is  foand,  for  this 

oil  is  when  the  increased  tension  has  lasted  for  some  time. 

After  iridectomy  we  generally  find  more  or  less  extensive  hem- 
orrhagic  eflTusiouja  into  the  retina  and  choroid.  It  was  fortuerly 
Ba{«lio^Ml  that  they  ofteo  exist  prior  to  the  operation,  but,  aooofd* 
ing  to  Graefe,  this  is  not  the  case,  except  the  glaocoum  i^  sec<yndaiy 
to  m>um  hemorrhagic  atiecttou  of  the  retina  (e.  5^.,  ntftinitia  apopleo* 
tic^ 

YUion  nmj  be  eillier  greatly  impaired,  so  that  the  patieDt  ia 
only  able  to  distinguish  lettcf^  of  the  burnt  type  or  to  ootml 
fin^na^  or  it  may  be  loel  completely  and  stnldenlj^  as  at  ooe  stroke^ 
being  diminished  to  a  mere  quantitative  perceptkNi  of  Hghl,  u  r^ 
to  a  mere  distinction  between  light  and  dark,  not  an  appnocktioii 
of  colore  and  objects.  In  aome  very  severe  cades  even  thia  ia  kat 
The  field  of  Tidion  id  geoeimlljr  aomewfaat  oootracted^  oiketi  cooeaaC 
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trically.  The  patient  is  in  the  most  cases  also  troubled  with  sub- 
jective appearances  of  light,  balls  of  fire,  showers  of  bright  stars, 
etc. 

The  impairment  of  sight  is  evidently  not  so  much  due  to  direct 
compression  of  the  nerve  fibres  of  the  retina  by  the  increased 
tension,  as  to  the  impediment  of  the  arterial  blood  supply  (isehremia 
retinre)  which  is  produced  by  the  latter.  Moreover,  von  Graefe* 
thinks  it  probable  that  when  the  imjmirment  of  vision  is  very 
great,  as  in  cases  of  acute  inflammatory  glaucoma,  in  which  of 
course  there  is  no  excavation  of  the  optic  nerve,  the  tissue  of  the 
retina  is  also  specially  affected^.  This  supposition  is,  moreover, 
supported  by  the  fact  that  retinal  hemorrhaeces  are  of  constant 
occurrence  after  the  iridectomy,  if  there  has  been,  together  with 
considerable  increase  of  tension,  marked  cloudiness  of  the  refract- 
ing media.  Von  Graefe  formerly  explained  the  occurrence  of 
these  ecchymoses  as  being  due  to  the  sudden  diminution  of  the 
morbidly  increased  tension ;  but  this  explanation,  as  he  now  points 
out,  appears  to  be  insuflicient,  more  especially  when  we  remember 
that  in  cases  of  glaucoma  simplex  these  retinal  hemorrhjiges  do 
not  occur  after  iridectomy,  even  although  the  tension  had  been 
greatly  increased.  Hence  he  thinks  it  probable  that  the  interrupted, 
and  therefore  defective,  supply  of  arterial  blood  (which  is  evi- 
denced by  the  spontaneous  arterial  pulsation  which  is  but  seldom 
absent  during  the  glaucomatous  attack),  the  impediment  of  the 
venous  circulation,  and,  finally,  the  inundation  of  the  retinal 
tissue  by  the  fluids  eftused  from  the  uveal  tnict,  lead  to  a  state  of 
frangibiiity  (softening)  of  the  retinal  tissue,  which  favors  the 
occurrence  of  these  hemorrhages. 

Tlie  inflammatory  symptoms  may  gradually  subside,  but  the 
blindness  contiime;  this  is,  however,  very  exceptional.  In  most 
cases,  the  inflammatory  attack  passes  oft' after  a  few  days  or  weeks, 
having,  perhaps,  undergone  during  this  time  several  remissions,  and 
vision  may  be  entirely  restored.'  Such  a  temporary  recovery  may 
occur  spontaneously,  or  after  the  use  of  antiphlogistics,  mercury, 
opium,  leeches,  etc.  But  the  eye  does  not  return  to  its  normal  con- 
dition ;  the  anterior  chamber  mostly  remains  somewhat  shallow,  the 
iris  discolored,  the  pupil  dilated  and  sluggish,  the  field  of  vision 
somewhat  contracted,  and  the  tension  of  the  ej'eball  more  or  less 
augmented.  But  the  disease  is  not  arrested.  The  acute  inflamma- 
tory attacks  may  recur  again  and  again,  leaving  the  vision  each 
time  in  a  worse  condition,  and  the  visual  field  more  contracted, 
until  the  sight  is  finally  completely  destroyed.     In  other  cases,  no 

>  **  A.  f.  0.,"  XV.  8,  109 ;  vide  also  Rydel,  ib.,  xviii.  1,  1. 

«  Mr.  Pridgin  Teale  has  informed  me  of  the  interesting  fact  that  increased  glau- 
comatous tension  may  be  relieved  by  morphia.  He  was  called  to  a  patient  suffer- 
ing from  acute  glaucoma  of  a  few  hours'  duration,  and  being  unable  to  iridectomizo 
for  some  hours  later,  he  injected  one-eighth  of  a  grain  of  morphia  under  the  skin 
in  order  to  relieve  the  pain.  In  half  an  hour  the  pain  had  gone,  the  dimness  of 
sight,  almost  amounting  to  blindness  had  disappeared,  and  on  his  seeing  the  patient 
four  hours  afterwards,  the  tension  (+3)  bad  become  normal.  He  at  once  deferred 
the  operation  until  glaucoma  supervened  a  fortnight  later. 
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furtlier  acute  inflammatory  attacks  occur,  but  chronic  inflamma- 
tory exacerbations  take  place.  Or  the  diaease  may  progress  insidi- 
ouslyj  without  any  ajiparent  recurrence  of  the  intiainmatorv  8ymj> 
toins.  The  eyeball  becomes  more  and  more  teuse,  the  field  of 
vision  more  contracted,  often  to  a  slit  sbapo,  the  sight  gradually 
lost,  the  iixatinn  perhaps  eccentric,'  the  cornea  ronghencil  and  anfe^ 
thetie,  tlje  anterior  cluunher  very  small,  the  pupil  greatly  dilated 
and  lixeJ,  the  iris  ditiL'ohjred,  atrophied,  and  ohrivelled  up  to  a  nar- 
Yow  rim,  the  subconjutictival  veins  turgid  and  tortuous,  formiug 
loops  round  the  cornea.  If  the  retractive  media  arc  sufficiently 
clear  to  f>ermit  of  an  oplithalmoseopic  examination,  we  then  find 
that  there  is  a  progressive  excavation  of  the  optic  nerve,  that  the 
retinal  veins  are  dilated  and  tortuous,  and  that  there  is  either  a 
spontaneous  or  easily  produeible  arterial  pulsation.  We  not  un- 
frequently  find,  even  after  the  disease  has  thus  insidiously  run  its 
course  without  any  intlammatory  exacerbation  since  the  fii'st  aeute 
attack,  that  at  a  later  stage  these  inflammatory  attacks,  even  of  a 
very  acute  kind,  may  again  <>ccur*  When  the  disease  ha>?i  run  its 
course,  and  all,  cvxmi  quantitative,  jjcrception  of  light  is  lost,  Von 
Graefe  calls  it  **  glaucoma  consummatum,"  or  '•'ahsolutum/' 

Sometimes  we  !neet  with  a  subacute  form  of  glaucoma,  in  which 
all  the  inlhiinmatory  symptoms  are  much  diminished  in  intensity; 
the  pain  is  also  less,  nor  is  the  sight  so  much  impaired  as  in  the 
acute  cases. 

The  very  dangerous  disease  which  has  often  l>een  termed  **  hemor- 
rhagic glaucoma"  is  really  a  secondaiy  glaucoma  8Ui>ervening  on 
some  of  the  hemorrhagic  affections  of  tlie  retina,  especially  retini- 
tis apoplectica,  and  will  therefore  be  described  in  the  section  on 
Secondary  Ghiucoma. 

Von  Graefe'  has  called  attention  to  a  class  of  casas  in  which  the 
course  of  acute  glaucoma  is  most  rapid,  so  that  the  sight,  even  all 
quantitative  perception  of  light,  of  a  previouslj^  perfectly  healthy 
eye,  may  be  entirely  lost  within  a  few  hours^  or  even  within  half 
an  hour,  of  the  outbreak  of  the  disease.  He  has  termed  this^/aw- 
coma  fuhnhums.  It  is,  however,  a  very  rare  form  indeed,  in  cotn- 
parison  with  the  common  acute  glaucoma, 

lie  has  found  tliat  eases  of  glaucoma  fulminans  are  alao  occa- 
eionally  distinguished  by  a  very  rapid  development  of  the  other 
symptoms  of  increased  intra-ocular  pressure;  viz.,  intense  ciliary 
neuralgia,  rapid  dilatation  of  the  pujjil,  soon  reaching  its  maximum 
extent,  rapid  difninution  in  the  size  of  the  anterior  chamber,  anaas- 
thesiaof  tiic  cornea,  and  stony  hardness  of  the  eyeball.  Sometimes, 
however,  these  symptoms  are  not  more  pronounced  than  in  the  com- 
mon form  of  acute  glaucoma,  and  yet  the  sight  may  be  coujpletely 

'  Bj  tbe  term  "central  fixaUon**  i»  meant,  Uiat  a  Ime  drawn  from  the  objecl 
IhroujKli  the  centre  of  ihe  cornr^a  of  Uu-  observer  would  strike  bis  yellow  spot ;  his 
vlaaai  line  l>emg  in  tact  fixed  ui>c»n  theohjcct.  Eccentric  fixation,  therefore,  means 
Uiat  ftornr  other  portion  thnn  the  yellow  spot  h  directed  lo  the  ohjcct,  hAvitig  re- 
IhiikmJ  mare  scnsihilUv  than  the  macula  lulea. 

*  *»A.  f,  (>,.*'  viil  2. 
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destroyed  within  an  hour  or  two.  The  phenomena  of  vascular  ex- 
citement niaj'  appear  simultaneously  with  the  loss  of  sight,  but  they 
occasionally  lag  behind  in  a  peculiar  manner.  On  ophthalmoscopic 
examination,  the  aqueous  and  vitreous  will  be  found  to  be  diffusely 
clouded,  but  if  they  are  sufficiently  clear  to  permit  the  details  of 
the  fundus  to  be  seen,  a  considerable  overfulness  of  the  retinal  veins 
will  be  observed.  Diminution  in  the  size  of  the  arteries  and  ex- 
cavation of  the  optic  nerve  appear,  comparatively,  very  rapidly. 
Von  Graefe  has  in  one  case  noticed  the  latter  in  a  very  deep  form, 
even  within  a  few  weeks  after  the  outbreak  of  the  disease.  He  thinks 
we  must  assume  that,  in  this  form,  the  increase  in  the  tension  is 
either  more  considerable  or  more  sudden  than  in  the  ordinary  cases. 
On  account  of  the  great  stagnation  in  the  venous  circulation  of  the 
eve  in  these  cases,  iridectomy  is  often  followed  by  extensive  hemor- 
rhage into  the  retina  and  choroid. 


2— CHRONIC  INFLAMMATORY  GLAUCOMA. 

This  disease  may  be  insidiously  developed  from  the  premonitory* 
stage.  The  premonitory  symptoms  become  more  frequent,  and 
continue  for  a  longer  period;  the  intermissions  are  of  less  duration, 
until  there  are  no  longer  any  distinct  intermissions,  but  only  re- 
missions, and  the  disease  gradually  and  almost  imperceptibly  passes 
over  into  chronic  glaucoma  ;  the  eye  assuming  the  same  condition 
as  it  did  in  the  acute  form,  after  the  conclusion  of  the  inflammatory 
process.  It  becomes  more  and  more  tense,  until  it  may  at  last 
assume  a  stony  hardness  (T.  3),  so  that  it  cannot  be  dimpled  by 
even  a  firm  pressure  of  our  finger.  The  subconjunctival  veins 
become  dilated  and  tortuous,  the  sclerotic  assuming  in  the  late 
stages  of  the  disease  a  i)eculiar  waxy  hue,  which  is  due  to  atrophy 
of  the  subconjunctival  tissue,  and  to  a  diminution  in  the  calibre  of 
the  subconjunctival  arteries.  The  cornea  gradually  loses  its  sensi- 
bility more  and  more,  frequently,  however,  only  in  certain  portions. 
It  also  becomes  flatter.  The  anterior  chamber  becomes  shallow, 
the  aqueous  humor  clouded,  and  this  turbidity  may  change  with 
great  rapidity,  occurring,  i^erhape,  several  times  a  day.  It  may  be 
produced  by  any  excitement  or  fatigue,  often  con)ing  on  after  a 
full  meal,  excessive  exercise,  etc.  The  iris  is  pushed  forward,  so  as 
to  be  perhai>8  almost  in  contact  with  the  cornea.  It  is  dull  and 
discolored,  its  fibrillfe  being  more  or  less  obliterated,  and  not  show- 
ing a  clear  and  distinct  outline.  The  pupil  is  widely  dilated,  and 
eitlier  immoveable  or  extremely  sluggish  on  the  stimulus  of  light. 
The  field  of  vision  becomes  greatly  contracted,  assuming,  perhaps, 
a  slit  shape.  As  has  been  before  pointed  out,  the  contraction  of 
the  field  in  glaucoma  begins,  as  a  rule,  at  the  inner  side,  extending 
from  thence  upwards  and  downwards,  so  that  the  outer  portion  is 
the  last  to  become  affected.  Vision  progressively  deteriorates,  the 
fixation  often  beconies  eccentric,  and  finally  the  sight  may  be  com- 
pletely destroyed,  so  that  not  even  a  remnant  of  quantitative  per- 
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oepcioa  of  lU^  U  feft.  eren  akhoofh  the  liffat  be  intemitrf  W 
meaot  of  a  p^vreifal  bicoorex  lem.  On  ophdialiiMMeme  eiiwiMm- 
tUm^  we  fitti  thut  tbe  faudw  alwsn  appnn  more  or  \em  clowfai, 
often  to  Mieb  ao  extent  as  to  prereot  oar  dktingnishinp  the  detaib 
of  the  biekgroaud  of  the  eje^  This  hazioe»  is  doe  to  ofMcitT  d 
tbe  aqiMOQis  mod  ritreoos  faomorB,  mod  in  aome  cmaes  mho  of *ilie 
eomem  mod  lens*  Bat  if  the  medim  remmin  soffirientlj  demr  10 
permit  of  mn  ezmminmtioa,  we  find  the  retinml  veins  widelr  dihtad 
mnd  tortaonn,  the  mrteries  diminished  in  cmlibre,  mod  presenting 
either  m  spoutmnec^as  or  emsilj  pn^dacible  polMtion ;  the  optic  neriv 
more  or  Urn  deeplj  copped,  mn<l  the  vemsels  displmoed  ml  its  peri- 
pbery*  The  chief  mnd  chmnurteristic  difference  between  the  mcote 
mnd  the  chronic  inflmmmmton-  glmacomm  is,  thmt  the  hitter  may  kad 
to  eren  complete  destmction  of  sight,  witboot  mnj  flymptcHns  of 
severe  inflmmmmtion  or  great  pain.  There  may  only  be  insidioos 
mttaclcs  of  chronic,  frequently  recorring  inflammation,  leading 
grsduall^  to  loss  of  sight.  At  first  these  inflammatoiy  attacks 
may  be  intennittent,  occurring  at  considerable  intenrala,  whereaa 
later  they  niav  only  show  remissions.  In  other  cases  again,  after 
the  eye  has  been  suffering  for  some  time  from  these  insidioos 
chronic  inflammations,  it  may  be  suddenly  attacked  by  a  severe 
acute  exacerbation,  causing  very  great  pain  and  suffering.  These 
acute  exacertiations  may  recur  again  and  again,  and  the  pain  may 
be  so  severe  that  recourse  must  be  bad  to  an  iridectomy  for  its 
relief,  even  although  there  is  no  chance  of  restoring  any  si^t.  In 
such  instances,  the  patient  and  his  friends  must  be  warned  before^ 
hutid  that  tlie  ojieration  is  not  fierformed  for  the  sake  of  giving 
any  sight,  but  only  in  order,  if  [possible,  to  relieve  the  pain.  In 
rnufiy  ojimm,  i»^irticularly  if  the  iridectomy  be  made  sufBciently 
lart(e,  the  reli«;f  rnav  be  [lermancnt ;  in  others,  it  is  only  temporary. 
When  K|)eakiii^  of  acute  glaucoma,  it  was  mentioned  that  after 
ih«!  first  a<;iife  attack,  the  disease  might  gradually  pass  over  into 
clironic*  ititlariimatory  glaucoma,  no  fresh  acute  attack  occurring, 
huf  only  chronic,  latent,  inflammatory  exacerbations. 

When  the  disc^aHe  has  run  its  course,  and  all  sight  is  lost.  Yon 
(Iniele  terniH  it  "glaucoma  ab8f)lutum."  Then  any  chance  of  bene- 
filini^  the  hi^ht  by  an  operation  is  past.  The  lens  frequently  be- 
conieH  opaqui!,  assuming  the  [>eculiar  greenish  hue  so  characteristic 
of  ^lauconiatouft  catanict.  The  glaucoma  absolutum  may  exist  for 
a  length  of  time  without  the  eye  undergoing  any  changes,  except 
tlijit-  afropliy  of  the  iris,  choroid,  and  optic  nerve  become  morfi  and 
inon?  apparent.  Fn  other  ctises,  frequent — often  very  acute  and 
vioji^nt — inllannnatory  Hymptonis  show  themselves,  accompanied 
by  ihttMiso  ciliary  Ui^uralgia  and  headache.  In  the  last  stages  of 
tlH»  dirieuf^e  other  ehang(»rt  occur ;  the  iris  becomes  reduced  to  a 
narrow  ntreak,  the  cornea  opa<[uo  and  softened,  more  particularly 
in  itH  central  portion,  and  hemorrhagic  effusions  take  place  into 
tln^  anterior  ehatnher,  the  vitreous  humor,  and  the  inner  tissues  of 
the  eyeball.  Selen)tic  staphylomata  are  formed,  and  suppurative 
inlhunmation  may  even  occur,  leading  to  atrophy  of  the  globe. 
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Von  Graefe  calls  this  the  stage  of  glaucomatous  degeneration.  In 
it,  iridectomy  no  longer  proves  a  sure  remedy  for  the  inflammatory 
complication.  Generally  the  sight  is  completely  lost.  Sometimes 
the  one  eye  may  be  lost  from  chronic  inflammatory  glaucoma,  or 
from  the  apparently  non-inflammatory  form  (glaucoma  simplex), 
and  the  other  be  attacked  by  acute  glaucoma. 


3— GLAUCOMA  SIMPLEX  (DONDERSV 

This  disease  was  for  a  long  time  considered  as  distinctive  from 

flauconm,  with  which  it  was  supposed  to  have  nothing  in  common 
ut  the  excavation  of  the  optic  nerve,  and  was  originally  described 
by  Von  Graefe  under  the  title  of  "  Amaurosis  with  excavation  of 
the  optic  nerve." 

The  course  of  the  disease  is  often  exceedingly  insidious,  so  that 
it  may  be  considerably  advanced  before  the  patients  pay  any  par- 
ticular attention  to  it,  supposing,  but  too  frequently,  that  tne  in- 
creasing weakness  of  sight  is  simply  owing  to  old  age.  Though 
this  impairment  of  vision  may  be  noticed  also  for  distance,  it  makes 
itself  particularly  felt  in  reading,  writing,  sewing,  etc.,  and  convex 
glasses  are  found  but  of  slight  assistance.  There  is  generally  no 
premonitory  stage,  for  the  intermittent  obscurations,  rainbows 
round  a  candle,  etc.,  are  mostly  due  to  some  slight  inflammatory 
attack,  accompanied  by  cloudiness  of  the  refractive  media. 

The  external  appearance  of  the  eye  may  be  perfectly  healthy. 
The  refractive  media  may  be  quite  clear,  the  cornea  sensitive,  the 
anterior  chamber  of  the  normal  size,  the  iris  healthy  and  not  dis- 
colored, or  but  very  slightly  so,  this  being  only  apparent  on  com- 
parison with  the  iris  of  the  other,  healthy  eye ;  the  pupil  perhap 
slightly  dilated  and  a  little  sluggish.  But  the  eyeball  is  generally 
found  to  be  abnormally  tense,  and  with  the  ophthalmoscope  we 
observe  that  the  optic  nerve  shows  a  glaucomatous  excavation. 
Sometimes  this  increase  in  tension  varies  greatly,  being  very  marked 
at  one  time,  and  hardly,  if  at  all,  apparent  at  another;  it  is  of 
great  consequence,  therefore,  to  examine  such  eyes  frequently,  and 
at  difterent  periods  of  the  day.  There  is  still  a  good  deal  of  dis- 
crepancy of  opinion  as  to  the  invariable  presence  of  increased  ten- 
sion of  the  eyeball  in  this  form  of  glaucoma.  Some  assert  that 
tension  is  always  increased  in  all  cases  of  glaucoma  simplex ;  others, 
again,  think  that  although  this  undoubtedly  does  occur  in  the  ma- 
jority of  cases,  yet  that  in  others  it  is  absent.  Von  Graefe,  in 
particular,  maintains  that  the  intra-ocular  tension  is  not  in  all  cases 
increased  in  a  marked  manner.  He  thinks  that  the  occurrence  of 
glaucomatous  excavation  of  the  optic  nerve,  without  any  marked 
increase  in  the  tension  of  the  eyeball,  may  be  explained  thus :  That 
perhaps  the  resisting  power  of  the  optic  papilla  varies  in  diflTerent 
individuals,  perhaps  also  at  difierent  ages.   Just  as  iritis  and  irido- 

•  Haflftnaim,  "  Archiv.,"  viii.  2. 
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CTcHtis  Beroeai  msT  oocaBiotially  be  obaerred,  {larticukHjr  in  J^Mom 
iodmduab,  to  exLl  for  some  len^b  of  time  with  an  QDaibtakeaUa 
tocreafte  of  tension,  without  anj  excavation ;  may  not,  on  the  other 
band,  the  power  of  resistance  of  tbe  optic  jjipilla  be  Bb0olcitdj(l) 
or  relatively  so  diminished  that  an  exceedingly  alight  inrnnin  df 
teusioa,  not  exceeding  the  normal  range  of  TaiiatioQ  of  fffiftymi 
may  already  canae  an  excavation  t  Bat  evety,  even  the  niost  con- 
aiderable  increase  of  tenaion,  requires  to  act  aome  time  before  it 
leada  to  capping.  The  truth  of  thU  is  ahown  in  eaaea  of  acote 
glaucoma,  where  there  h  no  cup  directly  after  the  first  acute 
attack,  although  this  may  have  lasted  for  some  weeka,  darii:^ 
which  the  intra-ocnlar  tension  was  greatly  increased.  In  gkneoms 
fulminana  it  ia  iiomewhat  different,  for  then?  it  appears  to  super- 
vene  early.  Bat  a  long-continaed,  though  slight,  increase  of  ten- 
iion  will  lead  gradually  to  an  excavation  of  the  optic  nerves  wbick 
ineiBases  more  and  more  in  depth ;  the  veaaek  then  beooiiie  ii^ 
temipted  at  ita  etlge,  and  there  h  ^{>ontaneou3  or  caaily  prodnetUe 
arterial  pul^tion.  The  veins  api>ear  dilatetl,  and  [lerfaape  some- 
what tortuoud.  If  the  tension  continues,  the  optic  nerve  gradually 
atrophies,  the  arteries  become  diminished  in  ^^libre,  and  complete 
hlindnesa  may  9U[iervene.  It  is  found  that  if  the  increase  in  ten- 
sion is  very  glow  and  gradual,  the  excavation  of  the  optic  nenre 
may  become  very  considerable  in  def>th,  without  the  eight  or  field 
of  vision  being  marke<lly  imj^aired*  Inereased  intra-ocular  tensioo 
is,  therefore,  generally  the  tirst  symptom  of  glaucoma  simplex^ 
being  accompanied  perhaps  by  a  relatively  rapid  inereaae  of  preeby- 
opia,  and  Bome  hyjiermetroiaa;  gradually,  however,  the  ot  *-  '  -re 
becomea  cup[)ed.  and  these  dym]itoms  may  last  for  a  cr  ie 

time  without  others  supervening*  In  &ome  cases,  however,  Uie 
augmented  tension  may  exist  for  a  long  period  without  the  preaenee 
of  other  glaucomatous  symptoma. 

Occasionally  glaucoma  simplex  may  run  it«  course,  even  to  com- 
plete blindness,  without  the  appearance  of  any  inflammatory 
symptoms.  The  disease  slowly  but  surely  progresses,  the  eyeball 
becomes  more  aud  more  hard,  the  cornea  ansBsthetic,  the  anterior 
chamber  narrower,  the  vessels  more  turgid  and  congested,  the  pupil 
dilated  and  sluggish,  the  retinal  veins  gorged,  the  arteries  dimto- 
lahed  in  calibre,  and  jicrhaps  pulsating,  the  optic  nerve  deeply 
cupped  and  whitish  in  color,  the  visual  field  more  and  more  coii- 
|]B<^ed,  and  the  sight  finally  destroyed. 

In  BUch  instances,  the  cfjurse  of  the  disease  may  be  so  indidious 
that  the  sight  of  the  eye  (if  the  other  is  perfect)  may  be  completely 
lost,  without  the  fiatieut  being  aware  that  there  is  anything  the 
matter  with  it.  Perchance  he  closes  the  good  eye,  and  then  be 
discovers  the  blindness  of  the  other,  and  thus  often  eupposea  Ibat 
tlic  vision  has  been  suddenly  lost.  On  being  questionetl,  he  niay 
perba[i6  remember  that  he  occasionally  experienced  slight  i<iiu  in 
and  around  the  eye,  which  was  BUpf^osed  to  be  rheumatic;  that  it 
Bometimes  became  a  little  flushed  and  watery,  which  waa  attributed 
to  a  cold ;  but  otherw^ise  he  noticed  nothing  peculiar.    This  may  not 
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only  occur  amongst  the  humbler  classes,  following  pursuits  which 
require  but  little  employment  of  the  sight  in  reading,  sewing,  etc., 
as  amongst  laborers ;  but  it  may  even  occur  amongst  men  of  literary 
habits  and  avocations,  employed  for  many  hours  daily  in  reading 
and  writing. 

But  in  tKe  majority  of  cases,  inflammatory  symptoms  show  them- 
selves during  the  progress  of  the  disease,  and  these  may  assume 
an  acute,  a  chronic,  or  an  intermittent  type.  They  present  the 
same  character  as  in  acute  or  chronic  innammatory  elaucoma; 
rapid  diminution  of  vision,  obscurations,  rainbows  round  a  candle, 
augmentation  of  tension,  dulness  of  the  aqueous  and  vitreous 
humors,  etc.  Sometimes,  however,  these  inflammatory  symptoms 
mav  not  appear  until  the  disease  has  long  run  its  course,  and  the 
sight  has  been  completely  lost.  In  other  cases,  they  may  be  so 
transitory  as  to  escaj>e  our  observation,  and  their  previous  existence 
may  not  be  ascertained,  except  by  a  very  close  examination  into 
the  history  of  the  case.  Where  manifest  symptoms  of  inflamma- 
tion are  apparently  wanting  in  a  case  of  glaucoma  simplex,  the 
condition  of  the  other  eye,  if  healthy,  should  be  ascertained ;  and 
then,  on  a  comparison  of  the  two,  we  may  often  detect  slight  changes 
in  the  color  and  structure  of  the  iris,  and  slight  haziness  of  the 
aqueous  humor  of  the  affected  eye,  which,  but  for  this  comparison, 
would  have  escaped  our  attention.  Von  Graefe  also  points  out  the 
necessity  of  examining  such  patients  at  a  period  of  the  day  most 
favorable  for  the  observance  of  any  inflammatory  symptoms,  and 
points  out  the  fact  that  whilst  the  inflammatory  symptoms  in  iritis, 
etc.,  particularly  the  deeper  injection,  become  commonly  more 
apparent  soon  after  sleep,  the  reverse  obtains  in  glaucoma,  for  here 
they  become  the  more  prominent  the  longer  the  patient  keeps 
awake,  more  particularly  if  he  remains  up  beyond  his  customary 
time  for  retiring  to  bed.  He  mentions  an  interesting  case,  illus- 
trative of  the  peculiar  transitory  character  which  the  inflammatory 
symptoms  may  occasionally  assume.  The  right  eye  of  the  patient 
in  question  ordinarily  presents  a  perfectly  healthy  appearance,  but 
for  several  years  past,  it  assumes  a  well-marked  glaucomatous  con- 
dition when  he  has  been  playing  cards  for  some  length  of  time, 
and  only  then.  On  sucli  occasions,  the  anterior  chamber  becomes 
shallower,  the  aqueous  humor  diffusely  clouded,  the  pupil  some- 
what dilated  and  sluggish,  the  retinal  veins  dilated,  particularly 
towards  the  edge  of  the  optic  disk,  and  arterial  pulsation  may  be 
produced  by  the  faintest  pressure  upon  the  eyeball ;  together  with 
these  symptoms,  there  is  indistinctness  of  vision,  surrounding 
objects  appearing  to  be  covered  by  a  veil  or  cloud.  Not  till  the 
following  morning  have  all  these  symptoms  disappeared,  then  the 
sight  is  a^in  normal  (No.  1  of  Jager's  types  at  12  inches),  and  the 
increase  in  the  tension  of  the  eyeball,  which  was  very  manifest 
during  the  attack,  is  no  longer  appreciable.  • 

Glaucoma  simplex  as  a  rule  attacks  both  eyes,  almost  symmetri- 
cally, but  at  a  more  or  less  considerable  interval. 

Ilafl'mann  considers  that  glaucoma  simplex  is  identical  with  the 
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preTnonitory  iitage  of  glaucoma  of  Von  Graefe,  and  maintains  that 
all  the  8ymptom6  enumerated  as  existing  in  the  premonitorj*  stage, 
are  present  in  glaucoma  simplex ;  but  I  think  it  of  the  greatest 
practical  importance  to  maintain  the  existence  of  a  premonitory 
fltftg<%  for  we  find,  after  all^  that  its  course  is  generally  verj'  difteir- 
cut  from  that  of  glaucoma  simplex.  The  premonitory  stage  may 
exist  even  for  many  vearB  without  producing  any  glaucomatous 
changes  in  the  eye,  the  symptoms  may  only  show  themselves  at 
long  intervals,  and  in  their  intermissions  the  eye  may  be  j»erfectly 
healthy ;  or  they  may  recur  at  more  frequent  intervals,  and  pass 
over  into  acute  or  chronic  glaucoma.  In  other  cases,  they  may 
pass  over  into  develojjed  glaucoma  after  only  a  few  premonitory 
attacks.  Bei^idea  this,  we  find  that  the  mo^t  brilliant  re&ultj*  of 
iridectomy  are  to  he  expected  in  the  premonitory  stage;  but  tliis 
is  by  no  means  the  case  in  glaucoma  simplex,  for  here  the  results 
of  iridectomy  differ  in  a  very  peculiar  ana  im|^K3rtant  manner. 


4,— SECONDARY  OR  CONSECUTIVE  GLAUCOMA. 

We  find  that  certain  diseases  of  the  eye  may  in  their  progress 
become  comi»Iicatcd  with  glaucoma,  the  eye  tlien  presenting  glau- 
comatous Bymptoms  superadded  to  those  of  the  original  di^eaf^. 
Indeed,  according  to  Von  (Traefe,  there  is  hardly  any  infiammu* 
tory  clisease  of  the  eye  which  may  not  in  its  course  give  rise  to 
secondary  glaucoma.  This  is,  however,  far  more  apt  to  occur  in 
those  diseases  which,  whilst  running  their  typical  course,  are  prone 
to  cause  fluctuations  in  the  eye  tension^  than  in  those  in  which  the 
latter  is  not  attectod.  Thus  diifuse  cornel tis  becomes  more  fre- 
quently complicated  WMtli  secondary  glaucoma  than  the  circnm- 
icril>cJ  infiltmticMi  of  the  cornea;  and  the  equitorial  clioroiditis 
ftccoiniianicd  witlj  vitreous  opacities,  than  the  disseminated  cho- 
roid itis,*  Amongst  the  diseases  in  which  secondary  glaucoma  most 
frc<iuently  supervenes  are,  1*  Ditiuse  corneitis,  and  anterior  st^phy- 
lonui  of  the  curnca,  2.  Iritis  serosa,  and  iritis  complicated  with 
considcnililc  jKmterior  synccliire.  8.  Traumatic  catamct*  4.  Dis- 
l(K»ation  of  the  lens,  5.  Serous  choroiditis.  6.  Sclerectasia  pos- 
terior. 7.  Intra-ucular  tumors,  8.  Hemorrhagic  atiect ions  of  the 
retina. 

A  fuller  account  of  this  subject  will,  however,  be  found  in  the 
scHJtioiis  in  which  these  dittcrcnt  diseases  are  treated.  With  regard 
to  tlie  Hccondnry  glaucoma  sui«rvening  upi^n  retinitis  aixijlectica^ 
I  must,  however,  briefly  call  the  attention  of  the  reader  to  some  of 
the  mo*<t  iniiKirtant  {M)ints.  This  complication  is  particularly  met 
with  in  pi-sons  beyond  middle  age,  of  a  very  full  habit,  and  af- 
fected with  more  or  less  extensive  sclerosis  of  the  coats  of  tlie  arlc- 
ries.  The  disease  commences  as  retinitis  apoplectiea,  and  after  this 
hm  existed  for  from  one  to  six  months  (Graefe),  secondary  glau- 

»  »*A.  t  0.,*»  XV,  8,  121. 
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coma  supervenes,  which  may  either  assume  a  very  pronounced  and 
acutely  inflammatory  character,  in  which  case  it  is  often  accom- 
panied by  the  most  intense  ciliary  neuralgia.  The  field  of  vision 
is  but  slightljr,  or  not  at  all,  contracted,  and  there  is  no  glaucoma- 
tous excavation  nor,  as  a  rule,  arterial  pulsation.  Dr.  Hermann 
Pagenstecher^  has  found  on  microscopical  examination,  that  in 
these  cases  the  walls  of  the  retinal  vessels  are  greatly  thickened 
(sclerosis)  and  show  considerable  varicosities.  This  sclerosis  of  the 
walls  of  the  vessels  and  their  consequent  loss  of  elasticity  must,  aa 
he  points  out,  have  an  important  effect  in  disturbing  the  circula- 
tion of  this  part  of  the  eye.  He  mentions  one  curious  case  of  hem- 
orrhagic glaucoma  which  was  evidently  of  sympathetic  origin,  as 
it  improved  very  greatly  and  rapidly  after  excision  oPthe  other 
eye.  Or  it  may  appear  in  the  form  of  glaucoma  simplex,  the  in 
crease  in  the  tension  being  very  gradual,  acute  inflammatory 
exacerbations  occurring  only  at  a  later  stage.  The  disease  is  often 
accompanied  by  hemorrhagic  eflTusions  into  the  vitreous  and  aaueous 
humors;  and  during  an  acute  paroxysm  the  sight  may  be  suddenly 
lost,  this  being  probably  due  to  a  hemorrhagic  detachment  of  the 
retiiui.  Von  Graefe  points  out  the  fact,  that  in  such  cases  the  ap- 
plication of  atropine  may  accelerate  the  outbreak  of  the  glaucoma.' 
He  also  states  that  in  two-thirds  of  the  cases  of  glaucoma  super- 
vening on  hemorrhagic  retinitis,  the  outbreak  occurred  between 
the  fourth  and  the  tenth  week  after  the  first  functional  disturb- 
ance of  the  eye.  Hence,  the  longer  the  tenth  week  has  passed, 
the  less  chance  is  there  of  secondary  glaucoma. 

But  glaucoma  may  also  complicate  diseases  which  stand  in  no 
causal  relation  to  it.  Thus  it  may  supervene  uj)on  senile  cataract 
or  upon  cerebral  amaurosis.  In  the  former  case,  the  cataract  should 
never  be  removed  at  the  same  time  that  the  iridectomy  is  made 
for  the  relief  of  the  glaucoma,  for  in  case  any  vitreous  humor 
should  be  lost  during  the  extraction  of  the  lens,  it  might  very 
easily  give  rise  to  severe  intra-ocular  hemorrhage.  Some  months 
should  elapse  between  the  two  operations,  in  order  that  the  im- 
provement in  the  circulation,  tension,  and  nutrition  of  the  eye  may 
Decome  thoroughly  established.* 

•  '^A.  f.  O./'  xvli.  3,  98. 

<  That  atropine  will  sometimes  cause  an  outbreak  of  glaucoma  in  cases  of  intra- 
ocular tumor,  and  acute  exacerbations  in  chronic  glaucoma,  was  pointed  out  by 
Von  Graefe,  in  **  A.  f.  O.,*'  xiv.  2,  117.  Dr.  Derby,  of  Boston,  has  also  related  two 
cases  in  whicli  the  instillation  of  atropine  was  directly  followed  by  an  outbreak  of 
acute  glaucoma  (**  Transactions  of  American  Ophthalmological  Society,'*  1860).  I 
have  likewise  met  with  a  few  such  instances.  In  one  case,  the  patient  had  lost  the 
left  eye  from  chronic  glaucoma,  and,  complaining  of  slight  premonitory  symptoms 
in  the  right,  atropine  was  applied  to  the  latter.  I  briefly  examined  the  eye  with 
the  ophthalmoscope,  and  within  24  hours  a  severe  attack  of  acute  glaucoma  oc- 
curred. These  facts  should  warn  us  not  to  employ  atropine  unnecessarily,  to  be 
careful  as  to  its  extreme  purity,  and  to  make  any  ophthalmoscopic  examination  as 
brief  and  as  little  trying  to  the  eye  as  possible. 

'  It  is  an  interesting  fact  that  glaucoma  may  also,  in  rare  instances,  become 
developed  in  an  eye  in  which  the  lens  is  absent,  and  this,  as  has  been  pointed  oat 
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5l— OPHTHALMOSCOPIC  SYMPTOMS  OF  GULFCOMX- 

pnfaatioo  of  the  oectiml  resaek  of  the  retiiok  as^  cbcmt^s^sml  nf 
tbe  oftic  ncrre  •  r^fc  p.  4f7i 

TbeftJtsas  in  the  rencKK  dirolatSoQ  of  tbe  leiriia  i$  €f!sEfL  t^s^ 
ODindermUe*  the  Trins  are  di^at^d  aod  torraoii<^.  the  soaIir'  -ramisis 
wi  liming,  a  gotksgiew  apf^aiaz^ce:  if  the  §£m$3$  be  ¥-^»x  ctcbi.  isis^ 
lamr  reocHK  brmoehes  ma j  eren  Aom-  pem!5ar  !:«»i-Eke  ^viiiI53E». 
Tli»  isw  hoverer.  retr  rareL  I  havie  seen  one  eve  ^  wkks.  zktsn: 
vais  a  dktinet  teodeorr  to  these  $ve!liQs«^.  bot  Lk«^s^E&  tj.ir<t»  a 
!L  in  hi^^ Atlas  d'U{;4itba!iDOeciip4e**  in  whieti  it  exststi  br  i^ 
marxeK~ 


ted  macnef.  AAer  diminatioQ  of  the  pa^t^^^^aZ  5i!- 
in  the  rntra-octilar  teoc^ccu  the  scafisatioc  bk  i&e  T^nirns 
cirrclatiofi  ceasesw  the  calibre  of  the  Teifi§  diininS$he&  Ea.  sk.  joiL 
ther  loee  the:r  rortnositT.  For  iiKtance.  mfter  the  perfee^iaai^  -ic 
iridfetoecT  arid  the  eoc^eqxsect  diminixtioa  in  the  t^c^«:>a  *i€  tne 
cjefaalL  we  feq^jentlj  kare  aa  of-fortonhx  of  obserric^  tae  efina^ 
in  the  reooes  ^nm^rioo.  Thf».  eitefKrre  recina!  eeenTiEixi!!^  are 
f-crha;^  met  wirh^  and  the  Tiein*,  whxh.  befxe  the  oc^rari^ra*  w«» 
Terr  dilared  and  swollefu  are  nov  much  dimiai;<hed  in  sae^  ami 
pakr.  The  retic^  arterres  in  gfaczcocna  Ap{;<€ar  Terr  thrn  ami  *rrim:T 
and  mo^  paler  than  in  the  c»m:al  eje. 

IThilst  <roGtaceoQi  Tenocs  p«iLatioc  *>iV/(f  p^  341  •  maj  oee^ir  En. 
normal  ejes*  ^'Ontaneoos  arterial  paLsatioti  k  ocIt  ofceervg^i  if  tie 
intn-C'CcIar  teci?ioc  i*  raarkeilj  in»zrea:?€»l-  or  in  •rajses  ot  "sj^^nfi- 
cieccT  of  tL'T  a^rt^r  Talres.  TL<e  ar'er'-itl  i:iL^ar::c  i^  "?v^ocr'ci«"rD* 
with  the  rj'i'ji:  rcl-^e.  bit  ^li^ntlj  Ia:»e^r  thar  :L«  -sirToi  i:»i^rl»:c^ 
It  I*  <!Ocfin»rti  to  the  •iL'^k.  ari'i  pr^^ec:?  i  ri^:-i  t«>ikn«i-fr^  m*'*^^*- 
EL^nt.  and  a  rLjthm:*?:!!  rillinz  i-^'i  enif  rj-::iz  oc  ^'Le  ar:»frT»et?^  Tie 
arterial  d:ai?to-!nr  taker  !•:•«&  time  that  tL-r  *t^*-'-»*.  an«i  i^  charao- 
terizeti  f.'V  a  rarid.  Jerkv  ectran«2e  of  a  ct?ic:r:ir.  of  bk<ti  iato  a  7i>f- 

TioCfelj   eniftV  V^:SJ*rl. 


«.— 0>'   THE  NATCRE  AXD  CAUSES  OF  THE  GLAUCO- 
>LATOrS   PROCESS. 

Tte  tme  na*:t:r»f  and  oaase  of  the  ;rlaa«:^''matoas  prx!^$e  ar«  ^.11 
iriT.  (Ted  in  n.-m^i  octfcnrity  and  d-ja'-X.  In  the  r^eat  maj'^ritj  -f 
ca.'fe*  «:»f  z. a "!•:».> fi^a  ther»?  are  mark^rii  iniin.mar.:'ry  ^vmrr.^^ai.s.  ":ri!: 
it  rii^Ljt  bt^   fr»r*rLj  a*ini:ttai  that  we  d':»  -s^jci^ecioie*,  alth'-'-'i^n   far 

by  Rj'iet  '"  3«rcri:  iwr  lie  W'.enpr  Ai:r»iikJ!iiik.'*  d.  IT.T  .  «  \n  imporan:  D«^mt 
with.  r»r'.^ar'i  'o  'he  'iirory  '.aac  :iie  )#fTiKtii:ia*  *:tf«-i:c  ofta.^  .rttrMjMmj  n  ziaicrimA  s 
'i'le  :o  i'^  ry.':^^'  (  'iir  :rr*an<)ri  m^i  't^^iziiLz  zt  'ae  ."is.  wjioii  )«:c:ir  'va»?a  tiie  '.A.^^nr. 
'♦JtPftiier  "virh  'h**.  >rL4.  't  pr»*w«?fl  rbrwiris  owiax  *«>  'h.**  ntzr^^ns^i  .arn-iciiar  Ta- 
sini. Now.  :n  "vo  fras#^  *i(  piw:nmn  la  -^j^s  w/iinat  ^  leiLs.  ui»»  iiir»>n«ir  -ruiiniijrr 
Trms?  i»H-p  .ia«i  *iif  r.-r  Ij'nji  in  .rs  normal  piaae.  -jo  'iia:  *h»*nf  <-*t}iii.:  >?  no  ^nrrsiioa 
of  Its  Vmx  'eazf-'i  ^r  :rrjsueii  nj  pr»»***nre.  Ht»vmana  a1s*i  r»:p«»r3  i*iiDe  .r^ia^r?  of 
Z'anojina  .it^'j^j miliar  ie'^«»inped  in  •*7es  In  wliicii  :iie  len:*  ▼!&  ijsenc     *  Ki.  Xouais.. 
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more  larely,  meet  with  cases  of  glaucoma  simplex,  in  which  no 
inflammatory  symptoms  can  be  detected.  Indeed  it  is  the  latter 
fact  which  causes  all  the  difficulty,  for  we  can  easily  explain  the 
increased  tension,  and  all  the  symptoms  which  follow  in  its  train, 
as  due  to  an  inflammatory  origin;  but  we  cannot  as  satisfactorily 
explain  what  constitutes  the  primary  cause  of  the  increased  tension 
in  glaucoma  simplex,  which  leads  to  the  gradual  loss  of  sight 
from  excavation  and  degeneration  of  the  optic  nerve  without  any 
appearance  of  inflammation.  In  the  inflammatory  forms  of  glau- 
coma, the  seat  of  the  inflammation  is  chiefly  in  the  uveal  tract,  the 
choroid,  ciliary  body,  and  the  iris.  But  other  structures,  such 
as  the  cornea,  sclerotic,  and  retina  may  subsequentlv  become 
involved.  This  irido-choroiditis  causes  an  increase  of  serosity, 
more  especially  in  the  vitreous  humor,  and  an  augmentation  of  the 
intra-ocular  tension  ;  the  latter  giving  rise  to  all  the  glaucomatous 
symptoms  described  above.  Together  with  this  increase  in  the 
volume  of  the  vitreous  humor,  there  exists  in  glaucoma  a  diminu- 
tion in  the  power  of  absorption,  and  this  may  explain  why  these 
serous  eftusious  are  not  removed,  as  in  other  forms  of  choroiditis, 
by  an  increased  activity  of  the  absorbents.  Attention  has  been 
called  by  some  writers  to  the  fact,  that  the  sclerotic  appears  pecu- 
liarly ri^id  and  unyielding  in  glaucoma,  and  it  has  been  supposed 
that  this  is  not  unfrequently  congenital  or  hereditary,  and  may 
form  a  predisposing  element  to  glaucoma.  Now,  if  such  an  ab- 
normal rigidity  of  the  sclemtic  exists,  we  can  easily  understand 
how  any  rapid,  though  slight  auffmentation  in  volume  of  the  con- 
tents of  the  eyeball,  must  not  only  give  rise  to  a  disproportionate 
increase  in  the  intni-ocular  tension,  but  must  also  augment  the 
tendency  to  stagnation  in  the  bloodvessels.  Cocci  us  has  found  in  a 
case  of  glaucoma,  that  the  sclerotic  had  undergone  fatty  metamor- 

Ehosis,  and  he  thinks  that  the  affection  of  the  sclerotic  may  perhaps 
ave  been  the  cause  of  the  increased  intra-ocular  tension.  There 
can  be  no  doubt  that  the  rigidity  of  the  sclerotic  plavs  a  very  im- 
portant part  in  glaucoma.  For  we  find  that  in  youthful  individuals, 
in  whom  the  sclerotic  is  more  elastic  and  yielding,  an  increase  of 
the  intra-ocular  tension,  dependent  upon  some  inflammation  of  the 
uveal  tract,  may  exist  for  some  time  without  exerting  any  dele- 
terious effect  upon  the  optic  nerve  or  retina.  The  sclerotic  perhaps 
yields  a  little,  as  a  whole,  before  this  increased  tension  and  adapts 
itself  to  it,  or  it  may  become  slightly  bulged  at  a  certain  point ; 
whereas,  in  older  persons,  in  whom  the  sclerotic  is  more  firm,  rigid, 
and  unyielding,  the  existence  of  an  increase  in  the  intra-ocular 
tension  is  much  more  dangerous,  for  it  soon  causes  the  least  re- 
sistant tissue  (in  this  case  the  optic  nerve)  to  yield  before  it,  and 
become  excavated.  Von  Graefe  attaches  very  great  importance 
to  the  part  played  by  the  sclerotic  in  the  pathogenesis  of  glaucoma, 
especially  glaucoma  simplex.  With  reference  to  this  point  he 
says:^    "The  very  fact  that  in  glaucoma  simplex  inflammatory 
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pi\H»ossos  i\o  not  8iiiHM*vono,  liannonizes  with  the  supfiosition  that 
tho  nriinary  oausi*  ot'  the  disease  is  turnishod  by  some  tissue,  in 
whiiMi  the  inton^lianjjo  of  material  is  slow,  and  a  certain  degree  of 
vasiMdar  torpidity  exists."  ....  **  Just  as  in  other  disturl>- 
anoos  of  innervation,  our  attention  is  Wing  more  and  more  directed 
to  tht^»  of  the  innirse  of  the  nerves,  in  which  their  free  action  is 
thrt^atouiHl  hy  an  ivisei^us  or  tendinous  j»oint  of  tnin^it  (as  we  now 
at  tribute  nununvus  tonus  of  neuralgia  and  f«aralysis  to  |ieriosteal 
irritation  at  thesi*  ixnnisU  it  apyiears  to  me  that,  with  regard  to 
the  ciliary  nerves,  it  is  just  their  j^sisssige  thn^ugh  the  sclerotic 
which  demands  the  most  careful  study.  I  shiii:l.r  n.»:  l»c  inelinetl 
to  susjKvt  siMiile  rigidity  or  pathological  ooniracTivr.  'f  the  solerotic 
^whether  this  Iv  ditVuse  or  limited  tt^  ccnain  }•■::.:?  as  c:rjsing 
ghnu\ur.a,  fr^Mu  its  givi r.g  rise  to  a  direct  k^oih]  ^•>-^■  n  of  :Le  con- 
tents of  the  cyelKill,  or  to  narn^wing  or  Oy.v'.i>:  :.  •  :'  ::.r  veii'-«u§ 
omiss;irit^;  hut  nith.cr  Kvauso  the  lurves.  v  •:.:;;. l: r.g  ::-•-  Sc-?re:':»ry 
tiiaments,  whivh  jciss  thivagh  it,  th;:s  sunVr  i  v>rr:^".L  i:^:«c-i:njci3t 
iii  tb.eir  fu:K*::oM.  which  iv*r.>:  wi:g!.  :::  ::.f  >:-,.'v." 

Wi.cn  iNv.>:dor::ig  il.e  didVivr*:  K^rr-.s    :*  g'.i.-.::-    -i,  -^i:  !.i  i  fre- 
o;:cn:  ^\v;isiou  :.>  :v;!::  v^;::  Ti.e  crtv.:  v.ir:.*::  :.-  ::.  :..t  '::.:-. ^-iry  .-.f 
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simplex,  and  glaucoma  cum  ophthalmia  The  anomaly  in  the 
secretion  of  the  fluids  of  the  eye  he  thinks  due  to  an  abnormal 
irritation  of  the  nerves  regulating  the  intra-ocular  secretion.  Now 
from  some  very  interesting  and  ingenious  experiments  made  by  Dr. 
Wegner  ("A.  f.  O.,"  xii.  2, 1),  it  appears  certain  that  the  vaso-motor 
nerves  of  the  iris,  and  in  all  probability  those  of  the  choroid  also, 
are  furnished  by  the  sympathetic.  He  found  in  experiments  upon 
rabbits  that  a  division  of  the  sympathetic  in  the  neck  leads  to  a 
dilatation  of  the  vessels  of  the  iris  and  choroid,  and  a  diminution 
of  the  intra-ocular  pressure.  It  may  consequently  be  assumed  that 
irritation  of  the  vaso-motor  nerves  would  produce  an  increase  in 
the  intra-ocular  pressure.  But,  as  Wegner  states,  the  latter  experi- 
ment is  extremely  difficult  and  uncertain,  on  account  of  the  impos- 
sibility of  regulating  the  degree  of  irritation  with  sufficient  delicacy. 
The  intimate  relation  between  the  branches  of  the  fifth  nerve  sup- 
plying the  eyeball  and  the  sympathetic,  easily  explains  how  an  irri- 
tation of  the  former  may  be  reflected  to  the  sympathetic,  and  thus 
cause  an  hypersecretion  of  fluid  within  the  eye,  and  an  increase  in 
the  intra-ocular  pressure.  In  this  way  the  cases  of  glaucoma  complex 
are  readily  explained.  Such  cases  have  been  observed  by  Hutchin- 
son* and  Horner.^  In  one  case  of  Horner's  the  attacks  of  neuralgia 
were  simultaneously  accom{mnied  by  glaucomatous  symptoms.  The 
numerous  and  very  interesting  experiments  performed  by  Drs.  v, 
Hippel  and  Griihagcn^  on  animals,  chiefly  rabbits  and  cats,  have 
shown  that  the  fifth  nerve  exercises  the  greatest  influence  on  the 
intra-ocular  tension,  and  it  would  appear  that  its  action  is  twofold : 
1.  It  directly  dilates  the  vessels  going  to  the  eye ;  2.  It  gives  rise 
to  an  increased  efl'usion  of  fluid  in  the  posterior  portion  of  the 
eyeball,  a  fact  which  is  proved  by  the  persistent  increase  in  the 
eye-tension.  They  found  that  the  third  nerve  only  in  so  far  influ- 
ences the  intra-ocular  tension,  as  it  causes  contraction  of  the  exter- 
nal muscles  of  the  eye ;  and  that  the  sympathetic  exerts  no  influence 
whatever. 

Dr.  Adamiuk,*  on  the  other  hand,  maintains  very  strongly  the 
opinion  that  the  intra-ocular  tension  depends  upon  the  lateral 
pressure  in  the  vascular  system,  and  is  solely  influenced  by  the 
sympathetic. 

It  has  also  been  urged  that  inflammatory  glaucoma  (glaucomatous 
ophthalmia)  cannot  occur  primarily  in  a  hitherto  healthy  eye,  that 
an  increase  in  the  tension  of  the  eyeball  pre-existed;  that,  in  fact, 
glaucoma  simplex  had  existed,  perhaps  quite  unknown  to  the 
patient,  and  that  the  inflammation  supervened  upon  this.  But  we 
sometimes  meet  with  cases  of  acute  glaucoma  in  which  there  was 
no  trace  of  increased  tension,  or  any  other  glaucomatous  symptom, 
prior  to  the  outbreak  of  the  disease.  Thus  Von  Graefe  mentions 
cases  in  which  he  has  operated  for  glaucoma  upon  the  one  eye,  the 
other  being  at  the  time  of  operation  of  quite  a  normal  degree  of 

>  *'R.  L.  O.  H.  Rep.,"  Iv.  and  v.  «  **  A.  f.  O.,"  xil.  3. 

•  **  Kl.  Monatsbl.,''  1868,  384 ;  vide  also  "  A.  f.  O.,"  xiv.  3,  219,  and  XT.  1,  365. 
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tension ;  and  yet  the  latter  was  soon  after  attacked  by  glaucoraa,  in 
one  case  even  by  glaucoma  fulmhmns.  He  tliinkg,  moreover^  that 
the  mere  inereaRe  of  tension  should  not  be  allowed  to  constitute  a 
premoiutory  etao^e,  for  even  a  considerable  increase  of  tension  may 
exist  for  an  indefinite  jxriod  without  the  apjK3arance  of  other  ^glau- 
comatous symptomii.  In  families  in  whicli  glaucoma  is  hereditary, 
an  increased  re.-^ir^tanee,  often  of  a  marked  degree,  exi^ta  even  ia 
infancy,  and  the  disease  may  not  show  itself  till  middle  age,  or  even 
not  at  all. 

The  question  whether  the  inflammation  be  but  of  secondary  ira- 
portance  or  not,  is  one  of  much  consequence.  The  c^reat  diflScnlty 
iiesi  ill  those  cases  (although  they  are  but  riire)  in  which  we  find  the 
glaucomatoua  disease  running  its  course  without  any,  even  the 
slightest,  symptom  of  inflammation:  for  if  this  be  j>08sible,  then, 
indeed,  we  cannot  look  upon  the  inflammatory  symptoms  as  the 
sine  (fud  non  of  the  disease* 

With  regard  to  tljis  subject  of  the  origin  of  glaucoma  simplex^ 
Von  Graefe*  has  recently  expressed  his  opinion  in  the  following 
terms:  *^If  the  principal  doubts  as  to  the  theory  of  glaucoma 
formerly  iVnuid  their  chief  support  in  the  supposition  that  the  same 
cause  which  kindles  the  inflammatory  changes  of  the  typical  glau- 
coma, also  gives  rise  to  the  simple  increase  of  tension,  the:?e  donbts 
have  now  fallen  into  the  buckground,  partly  on  account  of  our 
more  extended  knowledge  of  the  evolution  of  the  secondary  glau- 
comas, and  partly  in  consequence  of  the  modifications  which  liave 
very  lately  been  made  in  the  theory  of  iiifliinimation.  For  if  we 
observe  in  a  certain  form  of  secondary  glaucoma,  for  instance  after 
dislocation  of  the  lens,  to-tlay  a  simple  increase  of  the  tension,  to- 
morrow inflammatory  cloudineRs  of  the  refracting  media,  and  thus 
both  appearing  alternately,  according  to  the  more  energetic  action 
of  the  cause  (e,  j.,  the  more  consideralile  movements  of  the  lens), 
we  must  surely  be  convinced  of  the  identity  in  the  nature  of  both 
forms,  and  of  the  existence  of  differences  varying  simply  in  degree, 
according  to  the  intensity  and  duration  of  the  cause;  for  if  it  ia 
admitted  that  the  form  of  glaucoma  which  commences  with  opacity 
of  the  media  is  inflammatory,  I  think  we  cannot  deny  tliis  nature 
to  tlie  other,  which  goes  hand  in  hand  with  it,  although  for  the 
sake  of  distinction  this  may  very  well  he  termed  Hhe  non-inflam- 
matory'  or  ^simply  secretory/  But  still  more  is  the  supposition  of 
a  difference  purely  of  degree  strengthened  by  the  theory  of  inflam- 
mation a<lvaneed  l>y  tJohnheim,  which  once  more  brings  the  essence 
of  inttamniation  within  the  territory  of  abnormal  secretion.  If, 
through  the  intiuence  of  some  cause  which  suddenly  and  powerfully 
afferts  the  vascular  system,  a  considerable  etlnsion  of  cell-elements 
takes  place  into  the  fluids  of  the  eye,  a  visible  ofiacity  is  thereby 
produced.  Whereas  if  the  admixture  is  le^  considerable^  and 
takes  place  under  a  more  tardy  and  less  intense  action  of  thecause^ 
the  transparency  of  the  media  need  not  be  visibly  afi'ected.  In  such 
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instances  it  often  only  requires  a  very  slight  additional  impulse, 
e.  ff,j  the  congestion  arising  during  the  process  of  digestion,  to  in- 
crease the  opacity  to  such  a  degree  as  to  render  it  apparent."  He 
is  therefore  of  opinion  that  we  must  presume  that  in  glaucoma 
simplex  there  exists  in  the  eye  a  permanent  stimulus^  and  must  con- 
sider it  to  be — from  the  exact  similarity  of  its  course  and  of  the 
results  of  treatment — a  secondary  glaucoma  dependent  upon  a  vary- 
ing, or  at  least  not  uniformly  localized  intra-ocular  cause.  This 
intra-ocular  cause  is,  however,  still  shrouded  in  obscurity,  but  it 
seems  that  special  attention  ought  to  be  paid  to  the  condition  of 
the  sclerotic,  Doth  in  clinical  and  anatomical  investigations.* 

He  thinks  that  in  the  cases  of  glaucoma  simplex  a  lengthened 
observation  will  generally  show  us  that  transitory  inflammatory 
exacerbations  (penmps  of  a  very  ephemeral  nature)  do  mostly  occur. 
Such  exacerbations  may  be  but  very  slightly  marked,  and  easily 
escape  the  attention  of  the  patient  or  his  medical  attendant ;  or 
they  may  but  occur  at  certain  periods,  or  be  produced  only  by 
certain  causes,  as,  for  example,  in  the  case  mentioned  above,  in 
which  they  only  came  on  whenever  the  patient  played  at  cards. 
The  absence  of  any  externally  visible  symptoms  of  vascularity  is 
no  proof  of  the  non-existence  of  internal  inflammation,  for  the 
ophthalmoscope  constantly  reveals  to  us  the  presence  of  even  con- 
siderable inflammation  of  the  choroid  and  retina,  without  the  ex- 
istence of  any  increased  vascularity  of  the  external  tunics  of  the 
eyeball.  The  haziness  of  the  aqueous  and  vitreous  humors,  which 
may  arise  during  such  an  ephemeral  exacerbation,  may  likewise 
be  so  slight  and  delicate  as  to  escape  detection  with  the  ophthal- 
moscope, for  we  know  that  fine  ditfuse  opacities  of  the  aqueous 
humor  are  often  quite  invisible  by  transmitted  light.* 

Glaucoma  is  a  disease  of  old  age,  being  most  frequently  met  with 
between  the  ages  of  50  and  60,  hut  it  may  occur  even  at  a  much 
later  period;  it  is  but  seldom  observed  in  early  life  or  before  the 
age  of  30.  Von  Graefe  believes  that  the  predisposition  of  old  age 
to  glaucoma  is  chiefly  due  to  two  causes:'  1.  The  same  degree  of 
increased  tension  more  quickly  produces  an  excavation  of  the  optic 
nerve  in  old  persons;  which  is  probablv  owing  to  the  diminution 
of  the  resistance  of  the  pai)illa.  2.  The  increase  of  tension  becomes, 
cceteris  paribus^  more  quickly  developed  in  old  age,  which  is  very 
likely  due  to  the  fact  that  the  secretory  filaments  contained  in  the 
ciliary  nerves  are  in  a  condition  more  prone  to  irritation,  when  they 
pass  through  a  rigid  senile  sclerotic,  than  when  they  traverse  a 
more  youthfully  yielding  sclerotic.  This  hypiothesis  would  also 
tend  to  explain  the  fact  that  glaucoma  occurs  more  frequently  in 
hyj)ermetropic  than  in  myopic  eyes,  as  without  doubt  the  sclerotic 
is  more  rigid^  especially  at  the  point  where  the  ciliary  nerves  pass 
through  it,  in  hypermetropes  than  myopes. 

»  "A.  f.  O./' XV.  211. 

s  For  further  inform)ition  upon  thia  interesting  and  important  subject,  I  must 
rofer  the  reader  to  Von  Qraefe's  and  Dr.  Haffman's  papers  on  Glaucoma,  *»  A.  f.  0.,'» 
viii.  2.  »  "A.  f.  0.,'»xv.  8,  280. 
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Fesdiles  appear  to  he  umA  more  subject  to  £:la73«<aKA  iLac  malo^ 
aod  it  is  hkisx  apt  to  occar  socn  after  the  ca£esaT>>2  cc  zDcsisuFBaiSoDL 
We  find  that  the  males  who  axe  attacked  bj  £-]ai2ftxxa  fr&\JkeBilT 
suffer  from  goat  or  disv>i\2er?  of  the  disestire  organs,  azid  are  <jium 
subject  to  hsmc^rfaoids.  Tbeie  is  do  doubt  that  £-ia::ks>ma.  espe^ 
ciallr  the  icflammatOTT,  mav  be  beieditaiy,  az^d.  as  has  beeszi  alreftij 
mecik^Ded*  the  ere?  of  :be  irdiTidaal  members  ^c  laTiiiikg  ir  vioc^ 
this  dideais^  is  heieditaiy,  of^en  show,  eren  in  earjT  I^it.  a  poruBar 
iiK-7>»fese  in  the  tension^  a2>i  ripditr  of  iht  ^jes^z^rjti  as^  time 
STmjvoms  inar  exist  tor  mMny  veazs  wiihouT  arj  E:'^Tksxn^U!n» 
ouTbnedik.  Yv>n  Gnefe^  has  lezizarked  the  ir.rcC'es::^:^  imcz  tiax 
wbeai  a]n»dT  several  ^eDerEiiMisbaTe  rtee-n  afecToi  witi  riassnma. 
the  ocibsxestk  vvcur?  earlier,  in  ii>e  iii5dd>  or  evrci  li^  irsc  Ttsncd 
of  l::e.  In  ^ome  of  thes^  cases  of  besediTaLnr  iriiasicisi^  tit  jff»- 
isiOQiTCCT*  sca£e  niay  Last  for  f ,  V\  or  eren  1*5  reara. 

Ve  LiT^e  s^icu  that  i:l&i>coa:£a  ejat  ai^«ear  jb^  a  jc^marr  w  a 
wecoiaiT  lii^easicL  In  tbe  forocr  ease,  it  maj  c^cimr  ar^er  «ppene 
ericTiial  :n;::r5«.  «  w:TL->-t  anj  afCAz^ccit  eir^riial  re  fx'^cmk! 
<aT3se.  It  alwars  arracks  oijc  <jre  rrsa^  ani  z^skj  r«aAZL  ^mxnal 
TO  this :  i'^t  wbeci  ochre  tlie  C'l*  eve  Las  beci>ij*  aSttfr^^i  :y  ria^- 
ocsna*  tirfc^  is  a  sreti  •eoiie-r^^j  in  tLe  ii«*at-  t:  iLT:ait  ti»f-  rca^ftr 
aJ?e\.  We  niiKC,  tiier^f  •re,  alTavs  ;«caz^  siii:i  a  ittTMiu  i:r  tie 
eT«.T:akZ:Tj — the  pvait  :ikeIiL:»i  €t«c: — ?c  izrt  :»:iir*r  -piHr'nosvnisnxs: 
jJko  aiPecteii.  Bj  ,ar>r-fil  az>i  ;^iS^^:•as  trsa^TZDiCT.  aaii  ly  aisci- 
i*r»x-  fr.-^i  ex<«S6CTY  iirir^e  aiii  exenirc  :•:  iLt  -fj*.  iLnzi  mtj  » 
fSceie  to  r^ccurd  the  att^dL  azii  t.^  ':c«ak  i-rs  i:c^,  _^^*^  hktet--  a: 
ti»i^  £uiT>^:c:^tcQs  Ti^X1ft^^^  i'  z'z*T  ±rsz  irj^  >=^  rriienTj  u:  tT^t^urL 
*^  TC  ibr  f:«m  irl::-!  zi^j  mti^  :n  ":i»r  rci-i-r.  "^t  inL  ire  in- 
scany^f,  "iLi*  zht  £rs:  ere  i-iij  i*t-  ?^:5tr'  :^  fr:cz_  rki*:**ciiit  ^LiLUfrSX. 
cc  ic^rc-i':  i'f.a*.  THit.:crj  jrli>^':*''^''i.  i--'-   "-i^    *'iyi'   :^  xrzut^^L  ':j 

sccL.»t%~n*a?  A  5*w  -iij^  :c'7  r~itT«H?^  :i-  :r^-r!:  lurr^-?-  T.ii.ij  iL«  iir-ito^  :r 

t2.is  £is;ri?dTi:»:c  *:  ^3r:«  ■:.•?!•:•*  :c  iltt^  i>*f.i:f*t  t  ~i»f  :rj.»H:  ^7^-:  -&-  iij* 
jes>  tiiAL  ii  zl*t  Tirjua^  ::«nL:  'r'HT  >:-lI  >ii::i  1  *r'.:«  Ji*i«i'f  li  •ra-  -t^zisC^ 
a2»i  njij'ri*  ."ttljtc  Lnij  arciTiTj:  r  j^r  ii-tj^::^  :c  ici-rknjjL  i:>:ii^ 
tiff  3c»i^i  jT^ 
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attack  may  subside  under  the  use  of  these  remedies,  or  even  with- 
out any  treatment  whatever;  the  inflammatory  symptoms  may 
diminish,  the  refractive  media  again  become  transparent,  the  sight 
restored,  and  the  patient  and  his  medical  attendant  may  deceive 
themselves  with  tne  fond  hope  that  the  dangerous  disease  has 
passed  away  and  is  cured.  But  this  is  not  so.  Sooner  or  later  the 
eye  again  becomes  attacked,  perhaps  by  acute  exacerbations,  per- 
haps Dy  insidious  chronic  inflammations,  which  gradually  lead  to 
total  and  irremediable  blindness. 

The  chief  and  most  important  indication  in  the  treatment  is  the 
diminution  of  the  abnormally  increased  intra-ocular  tension,  for  as 
long  as  this  exists  we  cannot  hope  to  arrest  the  progress  of  the 
disease.  Paracentesis  of  the  cornea  has  long  ago  been  tried  in  the 
treatment  of  glaucoma,  and  has  lately  been  again  strongly  recom- 
mended as  a. cure  for  this  disease;  but  we  know  that  its  eftect  is 
but  transient,  that  it  relieves  the  intra-ocular  tension  for  a  short 
time,  but  that  this  relief  is  not  permanent,  for  the  latter  (as  well 
as  other  glaucomatous  symptoms)  soon  manifests  itself  a^in. 
Division  of  the  ciliary  muscle  (as  it  has  been  termed)  has  also  been 
much  vaunted  as  a  cure  for  glaucoma.  That  it  may  temporarily 
relieve  tension  by  causing  the  escape  of  the  aqueous  and  perhaps 
of  some  of  the  vitreous  humor,  cannot  be  denied;  but  tapping  the 
anterior  chamber  will  do  the  same  thing.  If  a  considerable  amount 
of  vitreous  humor  flows  off,  the  tension  may  even  be  permanently 
diminished.  But  the  escape  of  vitreous  in  glaucoma  is  a  thing  to 
be  avoided,  if  possible,  and  not  to  be  desired  or  courted ;  for  we 
find  that  the  loss  of  vitreous  (for  instance,  in  the  operation  of 
extraction  of  cataract)  generally  renders  the  eye  more  prone  to 
chronic  inflammatory  affections  of  the  choroid,  accompanied  by 
opacities  of  the  vitreous  humor,  etc.  At  present  no  evidence  has 
been  brought  forward  by  the  supporters  of  this  operation  that 
would  permit  of  our  placing  it  side  by  side  with  iridectomy  in  the 
treatment  of  glaucoma. 

More  recently  the  incision  of  the  sclerotic  (sclerotomy)  has  been 
brought  forward  as  a  substitute  for  iridectomy  in  some  cases  of 
fflaucoma,  and  has  been  chiefly  recommended  by  De  Wecker*  and 
Quaglino.'  The  former  now  performs  the  operation  as  follows: 
"With  a  narrow  Graefe's  knife  he  makes  the  puncture  and  counter- 
puncture  exactly  as  in  his  operation  for  extraction  of  cataract  (see 
appendix);  but  in  withdrawing  the  knife  he  leaves  the  central  part 
of  the  flap  standing,  which  diminishes  the  tendency  to  prolai>se  of 
the  iris.  He  has  tried  it  seven  times  in  cases  of  absolute  glaucoma 
accompanied  by  intense  pain;  the  latter  was  stopped  and  the  eye 
tension  diminished.  Quaglino  makes  the  incision  in  the  sclerotic 
(about  2  millimetres  from  the  cornea)  with  a  very  wide  iridectomy 
knife,  and  in  withdrawing  it  very  slowly  he  presses  the  back  of  the 

'  **K1.  Monatebl.,^'  1871,  p.  805;  and  "  Annales  d'OcuUstique,'' Mara— Avril, 
1872. 

>  ''  Annali  di  Ottalmologia/'  p.  200,  1871 ;  yide  also  a  paper  read  at  the  Ophthal« 
mological  Congress  held  in  London,  1872. 
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ffome  iffprnen  of  the  opeiatioo  hsve,  sfifMraitlj,  thoo^  that  its 
0OfiportetvclMfDedlbrittheiM3^erof  ivetoringei^t  inaUcaee^  of 
l^eomme,  wheterer  their  stage  or  nataie  mi^t  be  But  nooe  of 
tto mArotmiM  bare  erer  done  this;  thcj  hare onlj  upbeM  its  cn»- 
tire  potrera  in  thoae  caaea  in  wbieh  ineparaUe  cfaaogea  in  the 
atmetoiea  of  the  tje  had  not  jet  taken  plae&  The  extent  of  the 
heneflt  which  ma/,  be  expected  from  iridectomy  will,  theielbie, 
d^^end  upon  the  aiage  ana  form  of  the  diaeaae,  in  whidi  it  ia  had 
lecrmrMr  to*  It  ma/ oe  hiid  down  aa  an  axiom,  that  the  aooner  the 
ot«ration  ia  performed  when  the  preroonitoiy  sjrmptoma  hare  be- 
come marked  and  frequent,  or  after  the  outbreak  of  the  dinraaai 
the  better;  «o  that  the  affection  has  not  yet  had  time  to  prodnoe 
material  cbangea  in  the  atmctnrea  of  the  oigan.  Let  os  now  ahortl/ 
eonnider  what  prognonis  may  generally  lie  given  of  the  beneficial 
MfCtM  of  iri#UM;tomy  in  the  various  stages  and  forms  of  glaucoma. 

Tfu:  Prfmfmiiory  Sla^e. — As  lone  as  the  premonitory  symptoms 
only  occur  at  distant  intervals  and  the  intermissions  arc  complete, 
the  eye  returning  to  its  normal  condition  during  the  intervals,  we 
may  |iost|yrync  the  o|icration  with  safety.  We  should,  however, 
warn  the  ftHtient  against  any  excessive  fatigue  or  exertion  of  the 
ey4.*M,  and  their  cx|Kisure  to  very  bright  lieht  or  rapid  changes  of 
teni|K;rature;  against  everything,  in  fact,  that  may  produce  hyper- 
ftmitt  and  irritation  of  the  organ,  and  which  may  thus  hasten  the 
outbreuk  of  tlie  disease.  lie  must  also  abstain  from  excesses  of 
ev<*ry  kin<l.  Jtut  the  system  of  lowering  and  starving  patients 
snltftritig  from  glaucoma  is  not  advisable,  indeed  often  most  inju- 
riouM,  more  narticMilnrly  if  they  are  elderly,  and  have  been  very  free 
liv(*rH.  Kium  |)atiet)tH  should  be  placed  upon  an  easily  digestible, 
nouriHirnig,nn<l  even  i>erha[m  generous  diet,  and  should  be  permitted 
a  tiK>di>nit«t  fillowunco  of  stimulants,  the  quantity  being  regulated 
by  tlioir  former  liubits  and  the  condition  of  their  general  health. 

It'  (lie  intertnimtions  are  no  longer  complete,  but  there  are  only 
rorniMMionH  of  the  Myniptoms ;  if  the  (periodic  obscurations,  the  ciliary 
neumlgiu,  the  iritlizationfl,  occur  at  short  intervals  of  a  day  or  two ; 
if  tiie  eccentric  vision  liecomes  impaired  and  the  field  contracted, 
the  vrHm>lH  congCHted,  and  the  eyeball  tense,  it  would  be  dangerous 
to  doliiy  the  operation  any  longer.    The  acute  attack  is  then  prob- 
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ably  imminent,  and  we  cannot  foretell  what  its  severity  may  be, 
and  whether  it  may  not  burst  forth  in  a  very  acute  form,  even  that 
of  glaucoma  fulminans,  and  rapidly  lead  to  such  serious  lesions  of 
the  structures  as  greatly  to  imperil,  or  even  to  spoil,  the  integrity 
of  the  organ,  before  operative  aid  can  be  obtained.  But  there  is 
another  reason  why  we  should  not  wait  for  the  acute  outbreak  of 
the  disease,  for  we  cannot  be  certain  that  it  will  occur,  as  the  affec- 
tion may  gradually,  and  perhaps  almost  imperceptibly,  pass  over 
into  the  chronic  glaucoma  with  excavation  of  the  optic  nerve 
accompanied  by  such  a  deterioration  of  the  retina  and  other  tissues 
that  the  operation  may  then  prove  of  but  little  avail.  If  iridectomy 
is  performed  during  the  premonitory  stage,  when  the  symptoms 
become  marked  and  the  attacks  frequent,  but  before  any  structural 
changes  have  taken  place,  the  prognosis  is  most  favorable,  for  the 
progress  of  the  disease  is  arrested,  and  the  sight  of  the  eye  saved. 

In  acute  inflammatory  glaucoma  the  prognosis  is  also  favorable,  if 
the  operation  is  only  performed  suflSciently  early.  If  the  impair- 
ment of  vision  increases  very  rapidly,  if  the  sipht  is  already  dimin- 
ished to  a  mere  quantitative  perception  of  light,  or  if  the  visual 
j&eld  is  much  contracted,  the  delay  of  the  operation  would  be  most 
dangerous,  and  it  should  be  performed  at  once.  We  may  generally 
expect  a  nearly  perfect  result  if  iridectomy  be  had  recourse  to  within 
a  fortnight  after  the  outbreak  of  acute  glaucoma  ;  always  remem- 
bering, however,  that  at  least  good  quantitative  perception  of  light 
must  still  be  present.  But  we  should  never  voluntarilv  wait  so 
long,  as  there  is  always  a  risk  that  during  the  delay  the  tissues 
may  undergo  serious  changes.  Von  Graefe  lays  particular  stress 
upon  the  fact,  that  the  immediate  necessity  for  the  operation  de- 
pends less  upon  the  intensity  of  the  inflammatory  symptoms,  the 
acuteness  of  the  pain,  or  the  amount  of  increased  tension,  than  upon 
the  state  of  the  vision.  If  this  be  not  greatly  impaired,  if  the 
patient  is  still  able  to  read  large  type,  the  operation  may  be  post- 
poned, if  it  be  necessary,  for  a  (lay  or  two.  But  in  the  interim,  the 
patient  must  be  closely  and  anxiously  watched,  and  if  rapid  dimi- 
nution of  vision  occurs,  no  further  delay  must  be  permitted.  Some- 
times the  question  may  arise,  whether  a  patient  suffering  from  an 
attack  of  acute  glaucoma  may  be  permitted,  if  necessary,  to  un- 
dertake a  journey  in  order  to  have  the  operation  performed,  or 
whether  he  may  be  safely  allowed  to  wait  until  the  inflammation 
has  subsided,  and  the  eye  has  again  become  "quiet."  Here  I  must 
strongly  urge  the  necessity  of  not  delaying,  for  if  the  journey  be 
postponed  until  the  inflammation  is  allayed,  the  eye  may  be  found 
to  be  irretrievably  lost.  The  journey  would  have  proved  far  less 
dangerous  than  the  delay.  But  even  if  the  most  favorable  event 
should  occur,  if  the  inflammation  should  subside,  and  the  eve  ap- 
parently regain  its  former  condition,  we  know  but  too  well  that 
tiie  disease  is  not  cured,  that  it  will  sooner  or  later  recur,  either  in 
the  acute  form  or  as  chronic  glaucoma.  In  the  latter  case,  the 
progress  may  be  so  insidious  that  serious  and  irreparable  changes 
in  tlie  optic  nerve,  the  retina,  and  the  coats  of  the  vessels  may  Usjt^ 
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occurred,  before  the  patient's  attention  is  attracted  to  the  state  of 
bi»4  eye. 

In  glaucoma  fidminans  the  operatioii  must  be  performed  as  soon  as 
possiijle.  The  structures  undergo  such  great  and  rapid  changes  that 
the  etFeet  of  the  operatiou  may  not  be  perfect  even  when  it  is  per- 
formed within  three  days  after  the  outbreak  of  the  disease,  a^  waa 
shown  in  a  case  of  Von  Graefe's. 

In  those  cases  of  acute  glaucoma  in  which  the  pain  is  very  in- 
tense, and  there  is  much  inclination  to  vomit,  but  tbe  inifjairment 
of  vision  is  only  moderate,  Von  Graefe  thinks  it  may  be  better  to 
wait  a  day  or  two  before  |>erforming  iridectomy*  Here  he  employs 
the  subcutaneous  injection  of  morphia,  gr.  |  to  J,  in  the  region  of 
the  temple,  in  order  to  procure  a  good  night's  rest,  and  to  quiet 
tlie  nervous  system  before  operating.  But  if  we  give  chloroform 
the  operation  need  not,  I  think,  be  postponed  on  this  account.  In 
fact,  irideetoiny  jiroves  the  best  antiphlogistic,  and  its  beneticiul 
.effects  in  acute  glaucoma  are  most  markecl  and  brilliant  if  it  be 
^performed  sufHciently  early.  The  tension  is  generally  greatly  di- 
minished directly  after  the  operation.  In  the  next  few  days  it 
may  increase  again  a  little,  but  th^j  it  subsides  spontaneously  to 
the  normal  standard.  The  anterior  chamber  is  either  re-formed 
very  shortly  after  the  iridectomy,  or  in  the  first  few  days.  The 
relief  of  the  often  agonizing  i>ain  is  generally  immediate;  patients 
soon  fall  into  a  tranquil  and  refreshing  sleep,  after  luiving  perliups 
passed  several  sleepless,  miserable  nights;  the  inflammatory  symp- 
toms rapidly  subside;  the  sight  is  greatly  improved,  partly  from 
the  diminution  in  the  intra-ocular  tension,  and  partly  from  the 
escape  of  the  turbid  aqueous  humor.  This  improvement  rapidly 
.increases  during  the  first  fortnight,  and  is  generally  due  to  the 
ibsorption  of  the  retinal  ecehyiuoses  which  occurred  during  the 
o[>eration.  The  improvement  of  sight  reaches  its  maximum  extent 
about  two  months  after  the  openition.  If  the  latter  has  been  i>er- 
formed  suOieiently  early,  vision  is  generally  perfectly  reatorecl,  the 
patient  being  able  to  read  the  very  finest  print  (with,  of  course,  the 
pro{H?r  glasses,  if  he  is  presbyopic),  and  this  improvement  ie,  in  the 
vast  majority  of  cases,  permanenL  ?Such  a  result  may  even  be  ex- 
pected up  to  within  a  fortnight  after  the  outbreak,  if,  at  the  time 
of  the  operation,  there  was  still  c:ood  perception  of  light  and  no 
considerable  contraction  of  the  fietd. 

In  the  late  stages  of  acute  glaucoma  the  results  of  the  operation 
xmj.  In  such  cases,  tlie  prognosis  will  dejK?nd  ujion  the  extent  to 
w^lnch  the  degenerative  alterations  in  the  tissues  have  already  ad- 
vanced. The  prognosis  may  be  favorable  if  the  visual  field  is  only 
moderately  contracted,  more  particuiarljMf  the  contraction  is  not 
8lit-ahai>ed  but  eoncentric,  the  fixation  central,  and  vision  not  very 
greatly  impaired,  esjieeially  if  the  impairment  depends  upon  cloudi- 
ness  of  the  refractive  media  and  increased  intra-ocular  tension.  The 
o|)eration  will  generally  not  only  restore  an  excellent  and  useful 
amount  of  vision,  but  this  improv^ement  will  mostly  be  |>ennanent. 
It  is  different,  however,  if  the  field  is  greatly  contracted,  eapeciuHy 
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if  it  be  slit-shaped,  if  the  fixation  is  eccentric,  vision  much  im- 
paired, and  the  latter  due,  not  to  opacity  of  the  refractive  media, 
but  to  an  already  considerable  excavation  of  the  optic  nerve  and 
deterioration  of  the  retina.  Here  the  prognosis  must  be  guarded, 
for  although  the  operation  may  do  much  even  in  such  cases,  .the 
good  results  may  sometimes  not  be  permanent,  but  the  sight  be 
gradually  lost  again,  either  through  recurrence  of  inflammatory 
attacks,  or  through  progressive  excavation  and  atrophy  of  the  optic 
nerve. 

The  prognosis  of  the  effect  of  iridectomy  is  extremely  bad  in  the 
secondary  glaucoma  supervening  upon  hemorrhagic  aftections  of 
the  retina  (the  so-called  hemorrhagic  glaucoma).  Only  in  very  rare 
instances  is  there  any  permanent  improvement,  generally  the  ope- 
ration gives  rise  to  a  great  increase  in  hemorrhagic  effusions,  which 
may  burst  through  into  the  vitreous,  rapidly  destroy  the  last  glim- 
mer of  sight,  and  produce  such  excruciating  pain,  that  the  eyeball 
has  to  be  excised  as  the  only  mode  of  relieving  the  patient  from 
his  agony.  Von  Graefe  has  quite  abandoned  the  operation  in  this 
form  of  glaucoma.  It  may  be  a  question,  however,  whether,  in 
those  cases  in  which  the  patient  has  already  lost  the  other  eye,  we 
may  not  afford  him  the  last  chance  and  operate,  warning  him  well, 
however,  of  the  but  too  probable  unfortunate  result. 

In  chronic  injlammatory  glaucoma  the  prognosis  must  also  be 
guarded.  The  progress  of  the  disease  is  but  too  often  so  insidious, 
that  the  patients  do  not  apply  for  medical  aid  until  very  consider- 
able changes  have  taken  place  in  the  tissues,  more  particularly  the 
optic  nerve  and  retina.  Iridectomy  will,  however,  generally  arrest 
the  disease,  and  preserve  the  existing  amount  of  vision,  or  even 
improve  it.  This  is  particularly  the  case  if  the  fixation  is  still 
central,  the  sight  not  too  much  imjmired,  the  optic  nerve  not  deeply 
excavated,  and  the  field  of  vision  not  slit-shaped,  but  contracted 
laterally  or  concentrically.  In  such  cases,  the  progress  of  the  dis- 
ease and  of  the  structural  changes  is  generally  stayed,  and  the 
existing  amount  of  vision  permanently  preserved.  The  beneficial 
effects  of  the  operation  are,  however,  far  more  slowly  developed 
than  in  acut^  glaucoma.  Months  elapse  before  the  improvement 
has  reached  its  maximum  degree,  or  before  we  can  be  certain  that 
the  effect  will  be  permanent."  But  even  when  the  field  is  greatly 
contracted  and  the  fixation  very  eccentric,  we  may  yet  occasionally 
be  able  permanently  to  preserve  a  certain  amount  of  sight,  enough 
perhaps  to  enable  the  patient  to  find  his  way  about.  And  even 
this  little  must  be  looked  upon  as  a  great  boon  in  comparison  with 
total  blindness.  But  in  such  cases,  the  effect  of  the  operation  is 
sometimes  only  temporary,  the  tension  of  the  eye  again  increases, 
the  vision  slowly  but  steadily  deteriorates,  leading  at  Iq^st  to  com- 
plete loss  of  sight.  This  is  far  more  frequently  due  to  progressive 
atrophy  of  the  optic  nerve,  than  to  a  recurrence  of  the  glaucoma- 
tous symptoms. 

Should  a  recurrence  of  the  glaucomatous  inflammatorv  symptoms, 
with  increased  tension,  take  place  after  an  iridectomy,  the  operatioa 
S4 
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Arv  ;sir  "vx^^^s^r.  mK  "Suk  -^«^  iuw?^  \t  'Swt  jT*  iniiL  -^tt^'  gtny--:  H  Ji 

jifCtt^^  "f^^i^  Ai^  irmiiiivmft^  ;tiut  'x  JDOAu^  'ii  oaxs^  suur  -js&s:  'ii 

^^Cittt^AiM-  i^'Miit^  >:  wmtK  iifiitt^  "atac  mft  ±s«:  jntefsnnu^  -vol  3iir 
4n4Uui:  iw  ^^mirtiwh  ^Siu^  '^^nuimL  y^rawxMnxij^  ami  -aoc  &  soaiiic  nut 

A(f iMir  Asipw^^  ;»v4  t9t^f0^.^ij  li  iz  h  ^^rfftftt  V/  HTfiuiimnfiftcj  inairgr 

^HMVtt^  ^/jr  *>**  i*'>«f-  ^^ 

fffifmnif^  ftifff^A^ff  VifM^iiAi^  ^i^9t:^r»  tft  d«ws«Mua^  ami  •!▼«&  gmcombb- 

MtUffltii^rt^  ifff^yif^iim^A  n[p  Uf%  fTitrtMi  y/itkt^ixA  then  raB^iH  acm- 

n^'j/'Jffitl4^u\t^A  \fy  Si  *iwirjlf4W**5//ri*  tUitMnorSktiou  of  rUi-vQ. 

Kv^^r*  in  f  K/^:  /^iMrae  //f  ^l^tU'/rthA  which  ai^  HOC  siocompanic«l  by 
l/iftr»if<f'M.  thtls»f$$$i»hUfry  ^yuixAojun  (yA*A%if:f»uai  simplex u  we  £n*i  that 
It9fmf\y  iruU'rfot$iy  lirovtm  ot  *iir\\f'j%  llnre^SiA  in  chronic glaacoma, 
Itiit  fuUtorfuin^  f/tUu  IM,  fhtef,  U)^;  \fHUhut  dffiA  not  apply  until  the 
iiU^^tttui  huM  fttr  proprr/'^Mrd,  If  only  om;  ^;yc  i»  affected,  this  may  be 
U$x$tr\y  \fmi  \fi'.iorii  Um;  |iaf.'M:iit  avfM  diM^iVen  that  anything  is  the 
WhlU-r  wUU  if,  itwl  i\t«'U  on  «;xamination  we  find  that  thediseai^e 
hitti  n<'<irlv,{f  nof  /'oinpU^htly,  run  ItH  cour»e,and  that  there  are  such 
piM  iona  nihii^ffn  in  iIid  Mtrijct.iiri'M  that  the  otK^ration  can  prove  bat 
of  IJtll*i  if  iifiv  uviiil.  If.  \H  oihijrwiHC  if  the  Hecond  eye  becomes 
htt'vrinil  wiMi  fill'  muui  form  of  diMiane ;  for  then  the  patients  speedily 
niti'k  niKlli'iil  uin,iUMl  will  conwint  to  a  timely  oj^eration,  even  al- 
flMHi^li  iIm'II'  hip;lif  mny  Htill  ho  ^ood.  In  order  to  arrest  the  disease 
|««'iniiiiM«iitlyJlM«oj)«Tufion  mtiHt  he  jKjrformcd  early,  before  irrepar- 
Mhln«'liMn^.<«  in  (lid  f iMn<"M hiiv«*  boon  produced.  Gruefe i>articularly 
ui>ft«n  Ihui  fhn  o|iiM'Hfion  Mhould  be  ]»(Tf()rmed  in  time,  and  should 
lint  bn(|«'lii^v«M|  nhlilronMidrniblo  impairment  of  viwion  or  inflamma- 
Ini'l  BVinpriinin  miinifrHt  lh«'mHolv««H.  ll(M*ealHO  the  beneficial  effects 
III'  lliP  indiMMom^v  nhnw  (luinmelvTH  Hlowly  and  jicradually.  If  the 
Mliiiph)'  ol'  iho  (Iptin  ni'rvo  Iuih  not  pi-oroudiMl  too  far,  a  steady, 
(linnKli  winw,  improvrmont  will  take  place.  Ho  has  seen  cases  in 
wbli'h.ilurlng  a  puricul  varying  fixuu  half  a  year  to  three  years,  the 
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field  of  vision  and  the  sight  had  gradually  but  persistently  deterio- 
rated, and  where,  after  iridectomy  (duriuff  a  period  of  observation 
extending  from  one  to  three  years),  either  a  complete  arrest,  or 
even  a  considerable  improvement  occurred.  Such  improvement 
also  occurred  in  two  cases  in  which,  together.with  a  perfectly  typi- 
cal excavation,  all  appreciable  increase  of  tension  was  absent.  He 
considera  that  the  improvement  is  the  more  likely  if  the  impair- 
ment of  sight  depends  not  only  upon  the  condition  of  the  optic 
nerve,  but  is  also  due  to  a  still  evident  impediment  in  the  conduct- 
ing power  of  the  retina. 

I  have  already  mentioned  that  the  results  of  iridectomy  vary 
greatly  and  peculiarlj^  in  glaucoma  simplex.  In  the  great  majority 
of  cases  the  tension  is  diminished  to  a  normal  standard,  and  the 
effect  of  the  operation  permanent.  In  others  the  tension  still  re- 
mains somewhat  too  considerable  after  the  operation,  and  may 
gradually  increase  more  and  more.  In  such  cases  repeated  paracen- 
tesis, at  intervals  of  two  or  three  days,  may  be  tried,  and  if  this 
fails,  a  second  iridectomy  should  be  made  diametrically  opposite  to 
the  first,  which  generally  has  the  desired  effect.  Finally,  in  a  very 
small  number  ot  cases  Von  Graefe*  has  found  that  the  iridectomy, 
instead  of  diminishing  the  tension,  is  followed  by  an  increase  of 
tension,  and  by  a  rapidly  progressive  or  sudden  loss  of  sight,  just 
as  if  an  acute  attack  of  glaucoma  had  supervened. 

In  glaucoma  ahsolutum^  in  which  all  sight,  even  the  quantitative 
perception  of  light,  is  lost,  iridectomy  is  never  indicated  except  to 
diminish  the  inflammatory  symptoms  or  severe  pain.  For  these 
purposes  it  is  to  be  performed,  care  being  taken  to  impress  upon  the 
patient  and  his  friends  that  the  object  of  the  operation  is  to  amelio- 
rate his  sufterings,  and  not  to  restore  the  sight.  The  iridectomy 
should  always  be  of  a  large  size.  In  cases  of  glaucomatous  degene- 
ration it  may  also  be  necessary  to  employ  it  for  the  same  purpose. 
Should  it  prove  unable  to  arrest  the  inflammatory  exacerbations, 
should  it  be  followed  by  extensive  hemorrhages,  or  should  these 
occur  spontaneously,  and  all  sight  is  lost,  the  question  may  arise 
whether  it  would  not  be  better  to  remove  the  eye  altogether ;  for 
there  may  be  a  fear  of  the  other  eye  sympathizing. 

De  Wecker*  recommends  his  trephine  in  those  cases  of  absolute 
glaucoma  in  which  a  satisfactory  iridectomy  cannot  be  made  on 
account  of  the  advanced  atix)py  of  the  iris,  and  a  simple  sclerotomy 
would  not  suffice.  In  such  cases  the  object  is  to  relieve  the  patient 
of  the  often  intense  pain  without  submitting  him  to  the  operation 
of  excision  of  the  eyeball.  De  Wecker  therefore  removes  with  the 
trephine  a  circular  portion  of  from  1  to  1 J  millimetre  in  diameter 
at  the  edge  of  the  cornea,  in  such  a  way  as  to  avoid  all  risk  of  in- 
juring the  lens,  or  of  approaching  too  closely  to  the  ciliary  body. 
In  this  way  a  large  filtrating  cicatrix  is  established.  The  in- 
strumeut  (as  stated  in  the  appendix)  is  constructed  on  the  same 

»  *»  A.  f.  O.,'*  XV.  8.  202. 
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the  modern  operation  of  iridectomy  for  glaucoma,  the  chief  point 
is  to  make  the  incision  in  the  sclerotic,  or  at  the  sclero-corneal 
junction,  and  of  a  sufficient  extent  to  permit  the  removal  of  a  larM 
segment  of  the  iris  (about  one-fifth)  quite  up  to  its  ciliary  attacn- 
ment.  The  more  intense  the  symptoms,  the  more  considerable  the 
increase  in  the  intra-ocular  tension,  the  larger  should  the  iridec- 
tomy be.  Many  of  the  negative,  or  only  partially  successful,  results 
which  have  followed  the  employment  of  iridectomy  in  glaucoma, 
were  undoubtedly  often  due  to  some  fault  in  the  performance  of 
the  ojKiration.  Either  too  small  a  poi-tion  of  the  iris  was  excised, 
or  it  was  not  removed  quite  up  to  its  ciliary  attachment ;  or  again, 
a  part  of  it  may  have  become  involved  in  the  section  and  tended  to 
the  formation  of  a  cystoid  cicatrix,  which  proves  a  fresh  source  of 
secretory  irritation.  We  sometimes  find  that  if  only  a  small  por- 
tion ia  removed,  and  this  not  up  to  the  ciliary  insertion,  the  symp- 
toms do  not  completely  yield,  and  more  or  less  increase  of  tension 
remains.  If,  in  such  a  case,  a  second  and  a  larger  iridectomy  is 
made,  more  especially  in  an  opposite  direction,  and  the  iris  re- 
moved quite  up  to  its  ciliary  attachment,  the  beneficial  effects  at 
once  become  apparent,  the  tension  diminishes,  the  inflammation 
subsides,  and  the  vision  improves.  The  iridectomy  should  be 
made  upwards,  for  the  upper  lid  generally  covers  the  greater  por- 
tion of  the  artificial  pupil,  and  thus  not  only  hides  the  slight  de- 
formity, but  also  cuts  oflf  much  of  the  irregularly  refracted  light. 
But  tliis  operation  is  somewhat  more  difficult  than  that  in  the 
horizontal  direction,  and  consequently  the  beginner  will  do  well, 
at  tii-st  to  perform  the  operation  outwards  or  inwards.  For  a  full 
description  of  the  mode  of  performing  iridectomy,  I  must  refer  the 
reader  to  p.  197. 

In  those  cases  of  fully-developed  glaucoma,  in  which  iridectomy 
has  only  been  able  to  preserve  a  certain  amount  of  sight,  consider- 
able benefit  is  often  experienced  from  the  application  of  the  artifi- 
cial leech  to  the  temple  some  months  afterwards. 

I  must  in  conclusion  call  attention  to  certain  disadvantages 
which  may  ensue  upon  iridectomy,  but  these  are  slight  indeed 
when  compared  with  the  inestimable  boon  which  the  operation 
attbnls  in  this  disease. 

There  cannot  be  any  doubt  that  the  performance  of  iridectomy 
during  the  period  of  irritation  of  primary  inflammatory  glaucoma 
of  the  one  eye  predisposes  to,  or  accelerates,  the  outbreak  of  the 
disease  in  the  other.  This,  according  to  Von  Graefe,^  is  probably 
due  to  the  traumatic  irritation  produced  by  the  operation  in  the 
one  eye,  being  reflected  to  the  other  and  there  awakening  a  pre- 
existing disfK)sition  to  glaucoma.  This  predisposition  of  the  second 
eye  to  glaucoma  chiefly  manifests  itself  during  the  first  four  days. 
Yon  Graefe,  however,  never  observed  this  tendency  in  glaucoma 
simplex  or  secondary  glaucoma.     It  is  especially  frequent  if  the 

'  **A.  f.  0.,"xv.  8,  117. 
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second  ejre  luis  alr^d?  shown  premoaitory  wymptaam^  for  he  has 

ill  fetich  eamei  foand  that  a  marked  ^laacomatoQs  attack  ooemred 
within  a  fortnight  aft^r  the  operation  in  25  per  eeot,  and  m  the 
laJit  two  jears  in  30  pier  cent.  All  patienta  sbonld  therefore  be 
warned  of  the  cliance  of  etich  an  event oality,  but  it  sbontd  not 
canie  oa  to  fiO^Ktiorie  or  shrink  tmm  the  oi^temtioD,  as  we  know 
how  ilangerorw  any  delay  U  in  acate  glaucoma. 

Ap%\n^muie  Hurgeona  have  thought  that  iridectomj  maveaoae  a 
mpiil  development  of  cataract.  But  thi«  is  not  no,  for  whei%?ver 
fthort  ly  nfter  iridectomy  a  cataract  is  formeil  in  a  previously  heahhy 
leii**,  this  mUBt  be  considered  aa  due  to  a  ftolution  of  eontinaity  of 
the  cajiflule  (generallv  by  the  pioint  of  a  knife).  As  tlie  anterior 
chamber  is  verj'  ahaflow  in  glaucoma,  and  the  pnpil  often  widely 
dilate<l,  the  extract  of  Calabar  Ijenn  should  be  applied  shortly  before 
the  oj)eration,  in  order  that  the  pupil  may  become  greatly  oontraeted, 
and  the  Iciis  be  covered.  Or,  Von  Graefe's  narrow  cataract  knife 
may  l>e  xu^ei\  instead  of  the  lttnc4>shaped  iridectomy  knife,  for  with 
it  we  can  ^kirt  the  margin  of  the  anterior  chaml>er,  and  yet  obtain 
a  very  large  and  i>f*ri|ibenil  incision.  We  cannot,  Iiowever,  nigu- 
ite  the  eflcai»e  of  the  anueooft  humor  so  well  with  this  instrument 
with  the  iridectomy  knife  ;  and  a  sudden,  forcible  di^*harge  of 

*the  aqueouR  may  not  only  give  rise  to  severe  intra^ocular  hemor- 
rhage, but  al»o  to  a  «fK>ntaneoug  rupture  of  the  capsule  and  a  saH- 
sequent  cataract.  Moreover,  on  account  of  the  very  peripheral 
pooition  of  the  t*cc»tion,  vitreous  humor  may  easily  be  lost  if  the 
patient  presue^  much,  or  a  little  prolafise  of  the  iris  may  occnr. 

Althc»ugh  the  section  as  a  rule  heab  f»erfectly,  without  leaving 
any  or  but  the  slightest  trace  l:»ehind,  we  occasionally  meet  with 

Lii  -  in  which  this  is  not  the  case,  the  lips  of  the  incision  being 

'te<  1  by  a  web  of  cicatricial  fibres,  which  show  a  temlency  to 

huiirc  out,  owing  to  tlie  intra-ocular  pressure,  in  the  form  of  small 
vesicular  or  head-like  elevations.  Indeeii  the  cicatrix  may  even 
^ive  way  rejiefitedly,  and  the  aqueous  humor  escape  under  the  con- 
lunctivii.     Von  Graefe  terms  this  iK*culiar  mode  of  union  of  the 

Jncihion  ^^eystoid  cicatrix,*^  It  occurs  chiefly  in  those  cases  in  which 
tliere  has  t)een  considerable  and  markeil  increase  of  tension  for 
some  time  Jiefore  tlie  ojjcration,  also  where  glaucomatous  excava- 
tion has  BU(»ervened  ui>on  sclerectasia  r»oflterior;  and  finally,  ac- 
conling  to  Bowman,  if  the  tension  remains  somewhat  in  exoeaa 
after  the  iridectomy.  Von  Graefe,  on  the  contnirVi  has  found  the 
tension  of  eyes  with  the  cystoid  cicatrix  rather  less  than  normal. 

If  a  tendency  to  this  lurra  of  cicatrization  shows  itself^  a  com- 
pressive batidage  should  l>e  at  once  applied,  and  continued  for 
Bcverui  day**  or  even  lontfcr,  being  afterwartis,  if  necessary,  i>cTio<li- 
cally  rejK'atedJ    If  the  bulge  is  considerable,  it  should  be  pricked 

«  Bat  If  tlir  tension  remains  too  li{f;h  after  the  operAtion«  and  the  anterior  chatntier 

!c      '*  '         '  '"•'  ^^^^  111  s  of  initilion  are  8t  the  fame  time  begin- 

II  «trortgiy  objects  to  the  application  of  the 


PROGNOSIS    OP    GLAUCOMA,   ETC.  535 

with  the  point  of  the  narrow  knife,  or  a  broad  needle,  so  as  to 
allow  the  aqueous  humor  to  escape,  and  the  collapsed  membrane  is 
then  to  be  snipped  off  with  a  pair  of  scissors.  Mr.  Bowman  ad- 
vises that  it  should  be  repeatedly  pricked  with  a  broad  needle. 
It  is  not  safe  to  touch  it  with  caustic,  as  this  might  set  up  serious 
irritation. 


Chapteb    XIII. 

*IIE  AyOMALIES   OF   REFRACTION   A3^D 
ACCOMMODATIOy   OF  THE  EYE. 


U-THE  REFRACTIOX  AXD  ACCOIDIOBATIOX  OF  THE 

EYE. 

'^U  aflWrlionA  of  ihm  mfractiori  nod  aocomiofMlatioci  of  tlic  ere 

daily  mmmm'mg  more  imfjortanee,  arid  are  engaging  more  wd 

ni  Ibe  MlUmiion  of  nome  of  our  looal  aUe  and  ecieDtffie  ophtlml- 

ogint*.     For  it  in  iiow  knnirti  that  eeftaiii  fiotiBft  of  a&theooptA 

I  ambijOfiiaY  wliieb  bad  in  former  iud^  wet  M'  mmedit^  at 

iiMre,  are  not  doe,  oa  was  generallj  supposed,  to  amoua  lesioos 

,»e  inn^r  iDtitoi  of  the  ejeball,  bat  are  iu  rDalitj  dependant  Dpon 

^  aomnatjr  of  the  refraction  of  the  eje,  or  a  pecoliar  aajmmetiy 

)  organ  msiimxmtmm),    Since  tb«  dwcorery  of  these  important 

Wf  a  eotwiderBble  group  of  oiaes  baa  been  found  to  be  aniemible 

rcatmeni;  caaeii  which  bad  fonnerlv  sor^lj  puzzled  the  octilist, 

$Ln(i  wen-  by  Lhii  but  too  riTteri  tl^enjeJ  ineiinibk'. 

The  greater  the  strides  which  have  been  made  in  the  inveatiga- 
tion  of  the  afiections  of  the  refraction  and  accommodation,  the  more 
evident  has  it  become  how  essentially  necessary  it  is  that  they 
should  be  thorotighly  and  carefully  studied,  and  scientifically 
treated.  I  would  tnerefore  impress  upon  the  student  the  fact  that, 
after  he  has  made  himself  conversant  with  the  theoretical  portion 
of  the  subject,  it  is  only  by  a  practical  and  oft-repeated  examina- 
tion of  a  considerable  number  of  cases,  that  he  can  acquire  the 
requisite  facility  in  the  examination  of  the  state  of  refraction  and 
of  the  range  of  accommodation,  or  in  the  choice  of  spectacles.  To 
tlK>se  who  may  consider  these  subjects  as  somewhat  abstruse  and 
difficult,  I  would  reply,  that  the  difficulties  lie  only  on  the  surface, 
and  that  a  little  perseverance  and  practice  will  soon  enable  them  to 
unravel  tbe  knotty  f>oint8. 

Ikfore  we  enter  upon  the  subject  of  the  refraction  and  accommo- 
dation of  the  eye,  we  must  very  briefly  consider  the  properties  of 
optical  lenses.  For  spectacles,  the  spherical  biconvex  and  biconcave 
lenses  are  almost  solely  used,  and  1  shall  therefore  confine  myself 
to  their  description.  In  tbe  article  upon  astigmatism,  the  pro- 
l)ertics  of  cylindrical  lenses  will  be  explained. 

The  biconvex  lens  is  formed  by  tbe  apposition  of  a  segment  of 
two  spheres,  tbe  radii  of  curvature  of  the  two  surfaces  being  equal. 
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Such  lenses  are  often  also  termed  converging  lenses,  as  they  possess 
the  power  of  deflecting  a  ray  of  light,  passing  through  them,  to- 
wards the  axis.  The  line  drawn  through  the  centre  of  the  lens 
(Fig.  145,  c)  is  termed  the  axis,  and  any  ray  passing  through  it 
(axial  ray)  is  not  deflected. 


(1.)  If  parallel  raj^s  (from  a  luminous  object  at  an  infinite  dis- 
tancey  fall  upon  a  biconvex  lens,  they  are  united  at  a  certain  point 
behind  the  lens,  and  this  point  is  called  the  principal  focus  (or 
simply  the  focus)  of  the  lens.  The  distance  of  this  point  from  the 
optic  centre  of  the  lens  (which  equals  the  radius  of  curvature  of 
the  lens),  is  termed  the  focal  length  of  the  lens.  Thus,  if  in  Fig. 
145  Hs  a  biconvex  lens  of  6  inches  focus,  parallel  rays  (r  r)  will  be 
united  at  /,  6  inches  behind  the  lens.  (2.)  If  the  object  is  now 
brought  closer  to  the  lens  to  r',  so  that  the  rays  emanating  from  it 
assume  a  divergent  direction,  they  will  be  brought  to  a  focus  at/', 
lying  at  some  distance  behind  -the  principal  focus  (/)  of  the  lens. 
(3.)  if  the  object  is  situated  at  twice  the  focal  length  of  the  lens, 
the  rays  from  it  will  be  united  at  a  point  i)laced  twice  the  focal 
length  behind  the  lens,  and  hence  the  distance  of  the  object  and  of 

Fig.  146. 


its  focus  from  the  lens  will  be  the  same.  (4.)  If  the  object  be  placed 
at  the  principal  anterior  focal  point,  i.  e.,  6"  in  front  of  the  lens 
(Fig.  146,/'),  the  rays  will  emerge  from  the  lens  parallel  to  its  axis 

»  As  the  term  infinite  distance  will  necessarily  be  of  frequent  occurrence  in 
those  pages,  it  will  be  well  to  explain  its  signification  at  the  outset.  We  consider 
an  object  to  be  at  a  finite  distance,  as  long  as  rays  emanating  from  it  fall  in  a  diver- 
gent direction  upon  the  eye.  Of  course  rays,  even  from  a  very  distant  object,  do 
in  reality  diverge,  but  this  divergence  (which  naturally  decreases  in  extent  the 
further  the  object  is  removed)  is  already  so  slight  when  the  object  is  placed  at  a 
distance  of  18  or  20  feet,  that  the  rays  from  it  impinge,  to  all  intents  and  purposes, 
parallel  upon  the  eye.  We  therefore  consider  rays  coming  from  an  object  situated 
further  than  18  feet  as  paraUel,  and  as  emanating  from  an  object  at  an  infinite 
distance.  Rays  coming  from  a  nearer  object  are  divergent  in  proportion  to  ita 
proximity,  and  are  considered  as  coming  from  ti  finite  distance. 


Ill   OF    BirB4CTI03r   ASH    ACC0XM0]>AT10!r» 

»  otijeel  it  ohocfi  a'n^f'J^  tlie  prinefiml  fia        ^    ^ 
-H|         frn^ni  it  will  be  io  fllv'arntit  that  rbe  leni  wffl  nut] 
FS       r  ihcm  irren  pdmlIeK  mmth^  will  tberefiii*  < 
ititl  icnoewbftt  divergetiL    Thb  direrziefiee  wiD  ot  earn 
^  Iban  befoTQ  ihef  entered  tlie  leno,  a.Dd  if  the  rmjs  (H^  r^  i 
mttged  back  to  the  poiM  at  wliidi  tbej  woold  cat  »A  eo 
IKnnl  woaM  lie  at  f%  beitig  situated  further  from  tlie  laas  tl 
f  dbfeet  /.    The  foctts  (/"^)  of  these  raj«  k  tberefot^  iamgimmrj^ 
«id  ffitnatM  on  the  earoe  side  of  the  leaa  as  the  objects    (6w)  If 
'^irerpeiit  raji  (rcmdered  so  1^  aome  other  Ien$)  fall  npoci  the  ^ 
Bgr  win  be  brcHight  to  a  fc»ci»  on  the  other  itde  of  the  lenSyj 
rini  lying  nenrer  than  the  pritiei|ial  foetid. 
It  has  teen  ibown  above,  that  the  farther  the  object^  frrvm  whiclt^ 
i       **  fmrn  fait  upon  the  hm^  m  iMMived  from  the  latter,  the 
the  foc^  of  aneh  rajs  apffoadi  the  prin«!i|^  foans^  of 
whereaa  the  closer  the  object  is  bmoght  (proTtded  that  if 
rther  off  than  the  prinetpal  foctts)  the  more  will  lU  ibcta^ 
•n  the  k*n^     On  aeoonnt  of  this  dependen^^e  of  thi 
»  pOiittOD  of  the  object  and  its  focn§)  npon  e&ch  other, 
'  srv  liemed  ec^Ufai£  foei.     Moreover,  if  the  position  of  tbe 
*♦  and  iti  foeiw  wure  changed,  fio  that  the  object  were  placeil  at 
f,  145),  the  rajt  from  it  would  be  brought  to  a  fiicoa  on  the 
her  aide  of  the  lena  at  K,  the  point  where  the  object  waa  sitiuited 
We;  hence/'  and  r^  are  mnjugatf  /"w,     Again^  if  the  object  be 
eed  at/,  \U  raya  will  emerge  |>arallel  from  the  lens, 
ilitherto  we  have  onl^  spoken  of  the  refraction  of  rays  which 
are  parallel  to  the  axis  ot  the  lens,  and  whose  foeua  is  situate  J  optm 
the  axis*     Wo  most  now  consider  the  focus  of  ravs,  the  axes  of 
which  pass  through  the  centre  of  the  lens,  but  which  are  inclined 
to  the  axis.     Such  are  termed  seccnidary  axes.    The  inclination  most 
not,  however,  be  too  considerable,  otherwise  the  rays  will  not  be 
brought  to  an  exact  focus,  on  account  of  the  great  spherical  aber- 
ration which  occurs.     Thus  in  Fig.  147,  let  J.  5  be  the  principal 

Fig.  147. 


axis  of  a  lens,  r  a  luminous  point  situated  on  this  axis,  and  /  the 
focus  at  which  the  rays  from  r  are  united.  Now  let  r'  be  another 
luminous  point  situated  at  the  same  distance  from  the  lens  as  r»  but 
not  at  the  principal  axis,  but  at  a  certain  inclination  towards  it. 
The  secondary  axis  A'  J9'  will  pass  straight  through  the  centre  (c) 
of  the  lens  without  undergoing  any  deflection,  and  the  rays  from 
r'  will  be  brought  to  a  focus  at  /',  which  will  be  situated  on  the 
secondary  axis  A'  B\  at  the  same  distance  behind  the  lens  as  /. 
Just  as  /  is  the  conjugate  focus  of  r,  will/'  be  the  conjugate  focus 
of  r'. 
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We  shall  now  be  able  to  understand  the  manner  in  which  a  bi- 
convex lens  forms  an  image  of  any  luminous  object  situated  in 
front  of  it.     Let  ABC  (Fig.  148)  be  an  object  situated  in  front 

Fig.  148. 


of  the  lens.  The  rays  emanating  from  A  will  be  focussed  at  a  point 
a,  situated  on  the  secondary  axis,  drawn  from  A  through  the  centre 
c  of  the  lens ;  a  is  consequently  the  image  of  A;  in  the  same  man- 
ner c  is  the  image  of  C,  and  the  rays  from  B^  situated  on  the  prin- 
cipal axis  of  the  lens,  are  united  at  6,  likewise  placed  on  this  axis, 
hence  b  is  the  image  of  B,  A  reverse  and  smaller  imas^e  of  the 
object  A  B  C  \%  therefore  formed  behind  the  lens  at  a  6  c.  The 
rays  which  pass  through  the  centre  c  of  the  lens  are  not  deflected; 
and  ab  c  are  the  conjugate  foci  oi  A  B  C.  The  distance  C  B  and 
<?  6  is  also  conjugate,  for  if  the  object  be  placed  at  a  6  c,  its  inverted 
and  enlarged  image  would  be  formed  fit  A  B  C. 

Now  the  size  of  the  image  formed  by  the  lens  will  depend  upon 
the  distance  at  which  the  object  is  situated.  (1.)  If  the  latter  is 
placed  at  an  infinite  distance,  the  smallest  inverted  image  will  be 
formed  behind  the  lens  at  its  principal  focus.  (2.)  If  the  object  be 
approximated  so  as  to  lie  at  double  the  focal  length  of  the  lens,  its 
inverted  image  will  be  situated  at  double  the  focal  length  behind 
the  lens,  and  be  the  same  size  as  the  object.  (3.)  If  the  object  be 
brought  still  closer,  but  yet  further  than  the  anterior  focus,  the 
inverted  image  will  move  further  away  from  the  lens  and  be  larger 
than  the  object.  (4.)  If  the  latter  be  placed  at  the  anterior  focus 
no  real  image  will  be  formed,  for  the  rays  will  issue  from  the  lens 
in  a  parallel  direction.  (5.)  If  the  object  is  placed  inside  the  focal 
length,  the  rays  will  still  issue  in  a  divergent  direction  from  the 
lens,  and  the  latter  will  act  as  a  magnifying  glass,  the  image  will 

Fig.  149. 


not  be  inverted  and  situated  behind  the  lens,  but  will   be  erect, 
magnified,  and  situated  in  front  of  the  lens,  i,  e.,  on  the  same  side 
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UH  tho  ohjort.  Fifj.  149  will  exj>lnin  this.  If  A  ^  be  an  object 
Hitnntod  rIoHor  to  tlio  lens  I  than  its  anterior  focus  jP,  the  rays  from 
A  will  Htill  divorgo  after  their  passage  through  the  lens,  and  in 
Hiu»h  a  diivotion  as  if  thoy  came  fix>m  rt,  and  the  rays  from  B  will 
diviMyo  as  if  thoy  oanio  fmm  b.  If  the  eye  J?is  placed  on  the  other 
nido  of  tho  Ions,  it  will  see,  instead  of  the  object  A  By  its  magni- 
IiimK  ortvt  inwijro,  a  6. 

This  inagnifyinii:  innvor  of  the  lens  will  he  ecreater  according  to 
tht»  shortness  of  its  tival  length,  thus  a  -i-inch  lens  magnifies  more 
than  a  o-inolt,  and  the  latter  more  than  a  (i-iueh  lens.  In  order 
tluMvlVm*  to  jjivo  theeornvt  mairnitying  ixnver,  and  to  demonstrate 
at  onoe  t\u\t  a  tUinoh  Ions  magnities  K\>s  than  a  5-inch,  we  designate 
tl\o  magnitying  iK>wor  of  a  lens  by  fractions,  the  numerators  of 
wluob  Juv  one,  tno  denominators,  the  focal  length  of  the  lens. 
ThusoniM'ourih  is  stn^ngor  than  one-tilth,  the  latter  fraction  being 
K*ss  I  han  l  ho  t'ormon  Monn^ver,  this  way  of  expressing  the  strength 
of  the  Ions  is  also  iH^riwt,  as  indicating  its  j^nver  of  refraction,  for 
a  Ions  of  ono-tilUi  will  dotlivi  r^iys  of  light  impinging  upon  it 
mort^  than  a  Ions  of  one-tout h. 

\(  y^vaWA  ravs  fall  ujvn  a  biovMivex  lens,  they  are  united  into 
a  rt\d  fwus  Ivhuul  tho  Ions,  It  is  ditieront,  however,  with  a  bi- 
\\Mu*aYo  or  **  diverging"  Ions,  for  this  d^vs  not  unite  j^raliel  rays, 
Intt  r^M)dors  thorn  divorgxnn.  Thus,  *!  •  if  ]xsiral!el  rays  •  Fig.  150, 
r  • '»  fall  uivn  a  \vnoavo  Ions,  tV.ov  wil!  Iv  r^nuiorvd  divergent,  as- 
suiuing  a  d5rov*tion  as  if  thov  ha.'i  rrvvt\\i^\i  frv^n/.  in  which  the 
j^y,onp*:ivM\  Kiokwanis  vM*  :V,o  u:vv:\m.:  r,iy>  -    -  would  out  one 
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We  may  regard  the  eye  as  a  camera-obscura,  upon  the  screen 
(retina)  of  which  is  formed  a  diminished  and  inverted  image  of  the 
object.  The  impression  of  the  object  will  be  formed  upon  the 
bacillar  layer  (rods  and  cones)  of  the  retina,  be  conveyed  thence 
through  the  fibres  of  the  optic  nerve  to  the  brain,  be  there  received, 
and  then  projected  back  ag^ain  in  an  inverted  direction  outwards  to 
the  object.  The  most  sensitive  portion  of  the  retina  being  situated 
at  the  yellow  spot,  this  point  is  always  directed  towards  any  object 
at  which  we  are  looking.  The  sensibility  of  the  retina,  which 
diminishes  rapidly  from  the  yellow  spot  towards  the  periphery,- 
may  be  excited  by  the  undulations  of  rays  of  light,  or  by  mechani- 
cal means.  The  former  excitation  occurs  when  rays,  emanating 
from  a  luminous  object,  impinge  upon  the  retina;  the  latter,  when 
the  eyeball  is  slightly  pressed  by  the  point  of  the  finger,  which 
will  produce  the  appearance  of  luminous  rings  (phosphfenes) 
situated  apparently  in  a  direction  opposite  to  that  of  the  pressure. 
Thus,  if  the  outer  portion  of  the  sclerotic  be  pressed  upon,  the 
luminous  ring  will  appear  at  the  nasal  side,  and  vice  versd. 

The  refractive  power  of  the  normal,  emmetropic  eye  is  such, 
that  rays  which  emanate  from  a  distant  object  and  impinge  in  a 
parallel  direction  upon  the  cornea  are  brought  to  an  exact  focus 
upon  the  retina,  and  the  eye  receives  a  distinct  image  of  such  an 
object.  The  dioptric  system  of  the  eye  which  causes  this  refrac- 
tion of  the  rays  of  light,  consists  of  certain  media,  which,  taken 
conjointly,  act  as  a  biconvex  lens.  These  refractive  media  are  the 
cornea,  aqueous  humor,  crystalline  lens,  and  vitreous  humor.  On 
account  of  the  slight  thickness  of  the  cornea,  the  parallelism  of 
its  two  surfaces,  and  the  fiict  that  the  refracting  power  of  the  cor- 
nea and  aqueous  humor  are  nearly  equal,  we  may  assume  that  the 
two  form  only  one  refracting  surface.  The  index  of  the  refraction 
of  the  vitreous  humor  is  almost  the  same  as  that  of  the  aqueous. 
But  the  refraction  of  the  cornea  and  of  the  aqueous  and  vitreous 
humors  would  not  suflice  to  bring  parallel  rays  to  a  focus  upon  the 
retina  in  an  emmetropic  eye,  for  the  focus  would  lie  considerably 
behind  it,  and  the  lens  is  required  to  render  the  rays  sufficiently 
convergent.  The  axis  of  the  dioptric  system  is  called  the  optic  axis, 
the  anterior  extremity  of  which  corresponds  to  the  centre  or  apex 
of  the  cornea,  and  the  posterior  extremity  to  a  point  situated  be- 
tween the  yellow  spot  and  the  entrance  of  the  optic  nerve.  By 
the  term  visual  line^  is  meant  the  line  of  direction  drawn  straight 
from  the  object  (through  the  nodal  point)  to  its  image  formed  at 
the  yellow  spot.  It  was  formerly  supposed  that  the  optic  axis  and 
visual  line  were  identical,  but  this  is  not  so,  for  accordhig  to  Ilelm- 
holtz,*  the  visual  line  outside  the  eve  lies  somewhat  above  and  to 
the  inner  side  of  the  optic  axis,  and  its  posterior  extremity  on  the 
retina  consequently  lies  a  little  to  the  outer  and  lower  side  of  the 
axis.  This  fact  will  be  found  of  practical  importance  with  regard 
to  the  question  of  real  and  apparent  strabismus. 

»  Helmholtz'8  **  Physiologische  Optik,'*  p.  70. 
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would  be  brought  to  a  focus ;   3.  The  two  "principal  points"  H H' 
which  lie  on  the  optic  axis  in  the  anterior  chamber  close  behind  the 


Fig.  152. 
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cornea  (in  Fig.  152  these  two  points  lie  somewhat  too  far  from  the 
cornea);  4.  The  two  "nodal  points"  K  K!^  in  which  the  lines  of 
direction  cut  each  other,  and  which  lie  near  the  posterior  surface  of 
the  lens. 

On  account  of  the  extremely  small  distance  (less  than  |  of  a 
millimetre)  between  the  two  principal  points  and  the  two  nodal 
points,  this  diagrammatic  eye  may  be  simplified,  and  these  four 
cardinal  points  be  reduced  to  two,  viz.,  a  principal  point  situated 
in  the  anterior  chamber,  and  a  nodal  point,  situated  somewhat  in 
front  of  the  posterior  surface  of  the  lens.  The  two  focal  points 
remain  the  same.  For  the  method  of  calculating  the  course  of  the 
rays  of  light,  according  to  the  cardinal  points,  I  must  refer  the 
reader  to  Helmholtz's  "  Physiologische  Optik,"  and  Bonder's  work 
on  the  "  Anomalies  of  Refraction  and  Accommodation." 

A  glance  at  Fig.  152  will  also  explain  the  relative  positions  ot 
the  optic  axis  {F  F')  and  of  the  visual  line  ( V  F').  The  latter  is 
an  imaginary  line  drawn  from  the  yellow  spot  to  the  object  point. 
They  were  formerly  supjwsed  to  be  identical,  but  Ilelmholtz  has 
found  that  this  is  not  the  case,  but  that  in  front  of  the  eye  the 
visual  line  lies  inwards  and  generally  somewhat  upwards  of  the 
optic  axis,  its  posterior  (retinal)  extremity  consequently  lying  to 
the  outer  side  of  the  optic  axis  and  slightly  below  it.  Thus  in 
Fig.  152  (which  represents  a  horizontal  section  of  the  diagrammatic 
eye,  the  upper  side  of  the  figure  being  the  temporal,  the  lower  the 
nasal  side)  V  V  is  the  visual  line,  and  F  F'  the  optic  axis.  At 
the  cornea,  the  former  lies  to  the  inner  side,  at  the  retina,  to  the 
outer  side  of  the  optic  axis.  At  the  nodal  point  jfiTthey  cross  each 
other. 

In  the  normal  or  emmetropic  eye  the  visual  line  impinges  upon 
the  cornea  slightly  to  the  inner  side  of  the  optic  axis,  forming  with 
it  an  angle  of  about  5°.  But  Bonders  has  shown  that  in  the 
hypermetropic  eye  it  lies  still  more  to  the  inner  side,  so  as  to  form 
an  angle  of  8°  or  9°,  whereas  in  myopia  the  visual  line  may  cor- 
respond to  the  optic  axis,  or  even  lie  to  the  outer  side  of  it.  These 
differences  in  the  relation  between  the  optic  axis  and  visual  line 
often  give  rise  to  an  apparent  strabismus. 


7>^  VijKitnl  A/^fjf^, — Thft  appAmnr  ^izeof  an  obj«!r  depends  npmi 
flv*  ^3!5^  ^•r'  \rA  jrv>rinal  in\AiP^  fr.  rhr  inftfance,  *fae  eye  is  aiijni^ecL 
for  fhA  r»Kj«»/*t  ^  /*  ^7'.^.  i'W-  anii  rhe  lines  or  •iirefirion,  J.  JL'  aniL 
/;  ff.  ^r^.  f\T^^n  rhr^ngh  the  aodal  point:  .i.  the  amrie  A  k  B  will 
HjA  f  h^  7:<?nal  jmor!**'  under  ^hich  rhe  oh\k^x  is  ^4*en,  ami  this  anide 
will  ^^'jiml  fbe  ansrl*^  A'  k  ff,  Th#i  vianai  an-xte  -Jtamia  in  direcr 
r^ljt^i^m  fA  fhe  ^i2»  of  rh<^  ohj^wt.  tnr  the  larger  rhe  latter  is*  rhe 
^r^ifr  will  Pj**,  the  visnal  an^i^e  and  confteqaentlj  rhe  image*  anil 
>!//*«  ^A?^/,  Morf^j'fV^.r,  the  viftnal  an^!e  will  alsto  im^reai^e  in  ^ize 
^/'/'Ordinflf  f/>  the  pro^irf»ity  of  the  ohjef:t,  and  diminish  aa  the  larrer 
iat  further  rernoverl  from  the  eye.  If.  however,  the  :*ize  of  the 
okfY'/'t  ]u^'r^.iiMH  in  due  proyi^>rtion  with  irs  di'»ranee,  it  will  be  i^eea 
nr>der  tl'^e  ^rf»e  vii^nal  ^x\^\e,    TVni:*  ^i  J5  ^Fig.  Io3i  and  a  b  are 
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^Mi  iifid^»r  tb^!  finnK!  vimml  an^le,  filthonpfh  the  former  is  consider- 
liblv  hirfb^T  from  f lie  eye?  tlmn  ^/. /y.  JVom  this  it  will  be  easily 
tifi/MTRtof^d,  flirti  tbf;  rnon;  fjK^t  of  a  patioiit  Innng  able  to  read  the 
prriHlh'Bt  print  do^fi  nr)t  <?x^!hid(j  a  certain  dfgrce  of  amblyopia.  In 
d<'ridinj(  upofi  tbirt  iK/int,  w(?  muHt  always  take  into  consideration 
ibo  di«fMncM  lit  wbicli  lie  can  read  it,  and  the  state  of  refraction 
und  iu'('ofnffio(bitic»n. 

Tbn  fftnall<««t  vinnfil  an^lo  nndcr  which  an  object  can  be  distinctly 
w»(»n  by  tb<M«v<i  Ih  oiki  of  5^.  Ilciiice  this  has  been  taken  as  the 
ixfiindard  f<»r  dcforniining  tlKMicntcncss  of  vision,  and  the  test  types 
<if  Hnrlb'fi  unci  (liratid  T<'nlon  have  boon  devised  upon  this  princi- 
pli«,  ii«  liaH  Ihmmi  HJn'iidy  MtatcMl  (p.  21),  each  type  being  seen  under 
MM  nnjjrb"  of  r>"  nt  tb*^  (tlHtanco  in  feet  corresponding  to  its  number. 
*X\\\VK  No,  t  iH  Moen  at  an  angle  of  5  minutes  at  1  foot,  No.  2  at  2 
foot ,  ot  e. 

Wo  liavo  now  to  turn  our  attention  to  the  consideration  of  the 
Rubjoot  ot'  iH'lVartion  and  atvonnnodation. 

Mv  tijo  torni  **aeeo?nniodation'*  is  meant  the  power  which  every 
UiMinal  y^yv"  poHMOsHos  of  adjusting  itself  almost  imperceptibly  and 
untMMmeiouHly  for  ditleivnt  distances.  At  one  moment,  lookincj  at 
non^otluutf  but  a  few  Inolies  from  the  eye,  at  the  next,  reganting 
wuuo  tar  dUtaut  object,  or  taking  in  at  a  glance  the  vast  expanse  of 
\\\\\k^  of  neouory. 

In  a  uormni  eye  tbo  whole  ap|>aratus  of  acvommoilation  is  so 
lH*<udil\dly  Imlaneed,  and  its  lunctions  are  iKMiormeil  with  such 
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ease  and  accuracy,  that,  although  in  reality  a  voluntary  act,  its 
duties  are  from  early  childhood  fulfilled  intuitively,  unconsciously. 
No  wonder,  then,  that  this  power  of  adjustment  of  the  eye  to 
different  distances  has  been  a  favorite  study  with  some  of  the  most 
eminent  physiologists  and  natural  philosophers. 

That  sucn  a  power  is  essentially  necessary  will  become  at  once 
apparent  by  a  consideration  of  the  following  fact,  aud  a  glance  at 
Fig.  154. 

It  has  been  already  stated,  that  the  emmetropic  eye  in  a  state  of 
rest  is  adjusted  for  parallel  rays  a  a  (Fig.  154),  so  that  these  are 
brought  to  a  focus  upon  the  retina  6,  without  any  etfbrt  of  the 
accommodation.  But  if  the  object  is  now  brought  to  c  (12"*  from 
the  eye),  the  rays  will  be  very  divergent,  and  will  be  focused  behind 
the  retina  at  c/,  unless  the  eye  can  increase  its  power  of  refraction 

Fig.  154. 


sufficiently  to  unite  them  upon  the  retina.  If  not,  circles  of  diffu- 
sion will  be  formed  upon  the  latter,  and  the  object  consequently 
appear  blurred  and  indistinct.  If  the  accommodation  of  the  eye 
is  paral3^zed,  rays  from  the  object  o,  12"  in  front  of  the  eye,  would 
be  brought  to  a  focus  upon  the  retina  by  the  aid  of  a  bi-convex  lens 
of  12  inches  focus,  which  would  render  the  rays  parallel  and  thus 
enable  the  eye  to  focus  them  upon  the  retina. 

It  is  very  necessary  carefully  to  distinguish  between  the  meaning^ 
of  the  terms  refraction  and  accommodation,  as  they  signify  two 
perfectly  different  things.  By  refraction  is  understood,  the  passive 
power  which  every  eye  possesses,  when  in  a  state  of  rest — i.  e.y. 
adjusted  for  its  far  point — of  bringing  certain  rays  to  a  focus  upon 
the  retina  without  any  active  effort  or  participation  of  the  mus- 
cular apparatus  of  accommodation.  This  power  of  refraction  is- 
due  to  the  form  of  the  eye  and  to  its  different  refracting  media. 

We  have  just  seen  (Fig.  154)  that  the  state  of  refraction  of  the 
normal  eye  is  such  that,  when  it  is  in  a  state  of  rest,  parallel  rays 
are  brought  to  a  focus  upon  the  retina  without  any  effort  of  the 
accommodation.  Its  furthest  point  of  distinct  vision  lies  at  an 
infinite  distance.  Bonders  terms  this  condition  emmetropia.  lie 
say 8,^  "  the  refraction  of  the  media  of  the  eye  at  rest  can  be  called 

'  I  may  remind  the  reader  of  the  signification  of  the  following  expressions  :  A^ 
means  range  of  accommodation  ;  r,  mr  point ;  p,  near  point;  oo  (—  0),  infinite 
distance ;   ^,  foot ;  ",  inch  ;  '",  line. 

«  Bonders  ''On  the  Anomalies  of  Accommodation  and  Refhiction  of  the  Eye,'*' 
p.  81.     New  Sydenham  Society,  1864. 
35 
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normal  in  reference  to  the  situation  of  the  retina,  only  when  the 
parallel  incident  rays  unite  on  the  layer  of  rods  and  bulba.  Then, 
m  lact,  the  limit  lies  precisely  at  the  measure ;  then  there  exists 
emmetropia  (from  i fi/>«rpof ,  modum  tenens,  and  iHi  oculus).  Qnch  an 
eye  we  term  emmetropic. 

^^  This  name  expresses  perfectly  what  we  mean.  The  eye  cannot 
be  called  a  normal  eye,  for  it  may  very  easily  be  abnormal  or  mor- 
bid, and  nevertheless  it  may  be  emmetropia  Neither  is  the  expres- 
sion normally  constructed  eye  quite  correct,  for  the  structure  of  an 
emmetropic  eye  mav,  in  many  respects,  be  abnormal,  and  emme- 
tropia may  exist  witn  difference  of  structure.  Here  the  word  emme- 
tropia appears  alone  to  express  with  precision  and  accuracy  the 
condition  alluded  to." 

The  state  of  refraction  may  deviate  in  two  ways  from  the  emme- 
tropic condition. 

1.  The  principal  focus  of  the  eye,  when  adjusted  for  its  far  point, 
lies  in  front  of  the  retina  (Fig.  155),  so  that  parallel  rays  are  not 
brought  to  a  focus  upon  the  latter,  but  in  front  of  it  at/,  and  circles 
of  diffusion,  b  6,  will  be  formed,  only  sufficiently  divei^ent  rays 
beine  united  upon  the  retina.  This  condition  is  termed  myopia ; 
also  l)rachymetropia  (jSpoajvj  brevis,  /*fTpor,  modus,  iHi  oculus,  the 

Fig.  155. 


limit  lies  within  the  measure),  and  depends  upon  the  eyeball 
being  too  long,  or  the  state  of  refraction  too  high.  A  suitable 
concave  lens  will  be  required  to  unite  the  parallel  rays  upon  the 
retina  (Fig.  155). 

2.  The  principal  focus  may  lie  behind  the  retina,  so  that  when 
the  eye  is  in  a  state  of  rest,  parallel  rays  are  brought  to  a,  focus 
behind  the  retina  (r.  Fig.  156)  at  the  point  /.    Circles  of  diffusion 


Fig.  166. 


h  b  are  formed,  and  the  objects  look  indistinct.  This  condition  is 
termed  hypermetropda  (vnip,  super,  Atirpw,  modus,  iH,  oculus,  the  limit 
lies  beyond  the  measure).     To  remedy  this  indistinctness  of  the 
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image,  the  eye  undergoes  a  change  in  its  accommodation,  so  as  to 
increase  its  power  of  refraction,  and  render  the  parallel  niys  suffi- 
ciently convergent  to  be  united  upon  the  retina.  The  same  effect 
may  be  produced  by  placing  a  suitable  convex  lens  before  the  eye. 

in  order  to  express  that  the  eye  is  not  emmetropic,  Bonders  pro- 
poses the  term  ametropia  (from  oMtrpoj,  extra  modum,and  i54',  oculus^ ; 
and  he  observes  that  brachymetropia  and  hypermetropia  are  both, 
therefore,  referable  to  it.  Formerly  presbyopia  and  myopia  were 
supposed  to  be  opposite  conditions.  This  is,  however,  erroneous. 
In  myopia  there  is  an  abnormal  position  of  the  far  point,  whereas 
in  presbyopia  the  position  of  the  far  point  is  normal,  but  that  of 
the  near  point  is  changed,  being  removed  further  from  the  eye. 
Indeed  presbyopia  and  myopia  may  coexist.  Presbyopia  is  not, 
therefore,  an  anomaly  of  refraction,  but  a  diminution  in  the  range 
of  accommodation. 

It  has  long  been  a  keenly  debated  question  in  what  the  changes 
of  accommodation  of  the  eye  consist,  and  various  opinions  have 
been  advanced.  Some  have  thought  that  the  cornea  undergoes  some 
alteration  during  accommodation  for  near  objects,  so  that  its  power 
of  refraction  is  increased,  and  the  eye  enabled  to  adjust  itself  for 
reading,  writing,  etc. ;  but  apart  from  other  reasons  against  this 
theory,  Ilelmholtz  has  shown,  with  his  ophthalmometer,  that  there 
is  no  alteration  in  the  curvature  of  the  cornea  during  accommoda- 
tion. Others  have  supposed  that  the  muscles  of  the  eyeball  play 
an  important  part  in  bringing  about,  in  conjunction  with  the  ciliary 
muscle,  the  adjustment  for  near  objects.  But  that  this  is  not  so, 
has  been  incontrovertibly  proved  by  a  case  of  Von  Graefe's,  in  which 
all  the  recti  and  obliqui  muscles  of  both  eyes  were  paralyzed,  so 
that  the  eyeballs  were  completely  immoveable,  and  yet  the  power 
of  accommodation  was  perfect. 

It  lias  at  length,  however,  been  definitely  settled,  chiefly  by  the 
experiments  of  Cramer  and  Helmholtz  (conducted  independently  of 
each  other),  that  the  necessary  change  in  the  refraction  of  the  eye 
during  accommodation  is  due  to  an  alteration  in  the  form  of  the 
crystalline  lens.  Ilelmholtz  found,  by  means  of  his  ophthalmo- 
meter, that  the  lens  did  not  change  its  position  during  accommo- 
dation for  near  objects,  but  that  this  was  brought  about  by  a  change 
in  the  curvature  of  the  anterior  and  posterior  surfaces  of  the  lens, 
which  become  more  convex  (the  lens  itself  thicker  from  before 
backwards),  so  that  the  lens  acquires  a  higher  power  of  refraction, 
and  consequently  a  less  focal  distance,  bv  which  means  rays  from 
even  very  near  objects  are  brought  to  a  tocus  upon  the  retina.  He 
found,  iv'ith  the  ophthalmometer,  that  the  eye  undergoes  the  fol- 
lowing changes  during  accommodation  for  near  objects : — 

1.  The  pupil  diminishes  in  size.  2.  The  pupillary  edge  of  the 
iris  moves  forwanls.  8.  The  peripheral  portion  of  iris  moves  back- 
wards. 4.  The  anterior  surface  of  the  lens  becomes  more  convex 
(arched),  and  its  vertex  moves  forwards.  5.  The  posterior  surface 
of  the  lens  also  becomes  slightly  more  arched,  but  does  not  perr 
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coitiiblv  oLanire  its  positiou.    The  lens,  tljertfore,  becomes  thicker 
ill  tiio  t-viure,^ 

As  the  volume  of  the  lens  must  remain  the  same,  he  thinks  that 
we  may.  moreover,  as^unle  that  the  transverse  diameter  of  the  lens 
l»eiv»mes  diminisheii.  lie  tinds.  from  oaleuiatiou.  that  these  changes 
in  the  lens  are  quite  sufficient  for  all  acx-c»mmcHiaiive  purposes.* 

F.JT.  157. 
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two  equal  parts.  The  one  half,  f,  shows  the  position  of  the  parts 
when  the  eye  is  adjusted  for  distance,  the  other,  N,  when  it  is 
accommodated  for  near  objects.  When  the  eye  is  in  a  state  of  rest, 
the  iris  forms  a  curve  (a)  in  the  vicinity  of  Schleram's  canal  (s) ; 
but  when  accommodated  for  near  objects,  the  fibres  of  the  iris  suffer 
contraction,  the  periphery  of  the  iris  becomes  straightened  (6),  and 
the  anterior  chamber  lengthened,  so  that  its  diminution  in  depth  is 
compensated  for  by  the  advance  of  the  anterior  surface  of  the  lens. 
The  question  now  arises,  in  what  manner  is  this  change  in  the 
form  of  the  lens  produced?  There  can  be  no  doubt  now  that  it 
is  entirely  due  to  the  action  of  the  ciliary  muscle.  Cramer,  Pon- 
ders, Helmholtz,  Muller,  as  well  as  many  other  observers,  considered 
that  whilst  the  ciliary  muscle  played  the  most  important  part  in 
the  mechanism  of  the  accommodation,  it  was  materially  assisted 
by  the  iris.  Indeed  it  was  impossible  to  determine  with  accuracy, 
even  after  the  most  careful  dissections  and  most  elaborate  investi- 
gations, the  relative  amount  of  importance  of  the  iris  and  ciliary 
muscle.  This  question  has  now,  however,  been  definitely  set  at  rest 
by  a  case  which  occurred  in  Von  Graefe's  clinique,  in  which,  to- 
gether with  a  total  absence  of  the  iris  (the  latter  was  removed  after 
an  accident)  the  power  of  accommodation  remained  perfect.  More- 
over, on  the  application  of  a  strong  solution  of  atropine  it  became 
completely  paralyzed. 


2— NEGATIVE  ACCOxMMODATION. 

Some  ophthalmologists  of  eminence,  more  especially  Von  Graefe 
and  Weber,  have  thought  that  when  the  emmetropic  eye  is  in  a 
state  of  rest,  it  is  not  quit^  adjusted  for  its  furthest  point  of  dis- 
tinct vision,  but  can  become  so  by  a  slight  alteration  in  its  accom- 
modation, which  may  be  called  the  negative  accommodation,  in 
contradistinction  to  the  positive  which  enables  it  to  adjust  itself  for 
near  objects.  Von  Graefe  has  thought  that,  by  the  aid  chiefly  of 
the  external  muscles  of  the  eyeball  which  exert  a  slight  pressure 
upon  the  eye,  and  thus  somewhat  flatten  the  cornea,  the  refraction 
of  the  eye  is  slightly  diminished,  and  the  far  point  removed  still 
further  from  the  eye,  than  when  the  eye  is  in  a  state  of  absolute 
rest.  Coccius  likewise  believes  that  the  action  of  the  external 
muscles  of  the  eye,  as  well  as  the  increased  intra-ocular  tension, 
may  somewhat  flatten  the  lens,  and  thus  produce  a  certain  amount 
of  negative  accommodation.  Henke,*  however,  thinks  that  both 
the  positive  and  tlie  negative  accommodation  are  produced  by  the 
action  of  the  ciliary  muscle.  The  former  being  due  to  the  action 
of  its  circular  fibres,  the  latter  to  that  of  its  radial  fibres. 

The  chief  argument  against  the  theory  that  the  eye  accommo- 
dates itself  actively  for  distant  objects  is  furnished  by  the  action  of 
a  strong  solution  of   atropine,  which   completely  paralyzes  the 

«  "A.  f.  O.,"  vi.  2,  58. 
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power  of  accomniodatioD^  but  does  not  interfere  with  the  distant 
vision  of  an  enimetmpic  eye,  and  does  not  change  the  position  of 

its  far  point. 


3— THE  RANGE  OF  ACCOMMODATION. 

When  tlie  eye  has  assumed  its  highest  state  of  refraction,  it  is 
acconimockted  for  its  nearest  point  of  distinct  vision;  when  its 
Btate  of  retmetion  is,  on  tlie  other  hand,  relaxed  to  the  utmost,  it 
is  adj Hinted  for  its  furthest  point. 

But  as  the  power  of  the  ciliary  mnst^le  is  limited,  the  accommo- 
dation for  near  olijects  must  also  be  limited,  and  the  near  ix)int 
cannot  be  approximated  closer  tlrnn  a  certain  distance  to  the  e^'e. 
In  the  youthful  emmetropic  eye  it  lies  at  about  3i  or  4  inches  from 
the  eye,  but  recedes  further  and  further  with  advancing  age.  The 
furthest  point  of  dinrinet  vision  in  the  emmetro[»ic  eye  lies  at  an 
infinite  distance.  Tlie  furthest  point  of  distinct  vision  is  expi'essed 
by  the  letter  r  (pnnetuni  remotissimum),  tlie  nearest  jK>int  by  p 
(puoetum  proximum).  The  distance  between  these  two  is  calletl 
the  range  of  accommodation.  The  extent  of  this  range  varies,  of 
course,  according  to  the  strength  and  efficiency  of  the  ciliary  muscle, 
the  eliisticity  of  the  lens,  and  the  age  of  the  patient.  The  distance 
of  p  from  the  eye  (measured  from  the  nodal  pnitit)  is  expresseil  by 
P,  the  distance  of  r  from  the  eye  by  i?.  Now  the  mnge  of  accom- 
modation can  be  easily  found,  if  we  assume  it  to  equal  the  focal 
length  of  a  lens  which  would  give  to  the  rays  emanating  from  an 
object  placed  at  the  nearast  point  (//)  a  direction  as  if  they  came 
from  the  furthest  jHTjint  (r).  Let  us  suppose  that  the  eye  is  emme- 
tropic and  aecomniodated  for  an  object  phiced  at  its  far  point 
(]>anillel  rays),  if  the  object  is  now  moved  up  to  5"  from  the  eye, 
and  the  latter  does  not  exert  its  power  of  accommodation,  the  rays 
from  the  object  will  be  brought  to  a  focus  behind  the  i^tina.  In 
order  to  unitt!  them  upon  the  hitter,  a  biconvex  lens  must  be  placed 
before  the  eye,  which  sliall  render  the  rays  cousins:  from  the  object 
(placed  at  5")  parallel,  i,  r.,  give  them  the  same  direction  as  tliey 
'  had  wVien  the  object  was  situated  at  an  intiuite  distance.  A  5-inch 
lens  would  be  iv<]uired  tor  this  jiuiy^ose,  for  the  rays  from  an  object 
situated  at  its  anterior  tocal  length  would  issue  pandlel  from  the 
lens.  If  we  now  suppose  this  auxiliary  lens  phiccHl  within  the  eye, 
it  represents  the  accommoilatiou  of  the  eyct,  iiud  its  {K>wer  the 
range  of  accommodation,  the  latter  would,  therefore,  in  this  C4ide 

■»  -,     The  range  of  accommodation  -    may  be  found  by  the  fonnula 

5  A 

J^       1        1 

Let  us  illustrate  this  by  a  few  examples:— 

I.  If  the  furthest  fM>int  lies  at  an  iuliuite  distance,  II  =»  oo,  the 
nearest  point  at  0",  F  =  6'',  the  range  of  accommodation  will  be 
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^,  for  ^  —  00  **fi'    ^^^  range  of  accommodation  is  here  represented 

by  an  auxiliary  lens  of  6  inches  focus. 

2.  If,  in  a  myopic  eye,  the  far  point  lies  at  8"  and  the  near  point 

at  4"  from  the  eye,  the  range  of  accommodation  will  be  _,  for 

o 

1_1_1 

4       8"  8* 

3.  If  a  presbyopic  e^-e  has  its  far  point  at  an  infinite  distance, 
and  its  near  point  at  10",  the  ranse  of  accommodation  will  be 

1.1        1        1 

10' """lo"  «=-io- 

The  following  is  also  a  very  good  method  for  testing  the  range  of 
accommodation,  and  for  quickly  discovering  whether  the  eye  is 
emmetropic,  myopic,  or  hypermetropic: — 

A  convex  lens  of  6"  or  10"  focus  is  placed  before  the  eye.*  With 
this  lens  the  patient  then  reads  No.  1  of  Snellen,  and  his  far  and 
near  point  are  noted.  The  far  (r')  and  near  point  (/)')  thus  found, 
stand  in  such  relation  to  his  real  far  (r)  and  near  point  (p),  that  the 
rays  coming  from  r'  are  refracted  by  the  lens  iis  if  they  came  from 
r,  those  from  jt>'  being  also  refracted  as  if  they  emanated  from  p. 
With  convex  6,  r'  (in  the  emmetropic  eye)  lies  at  6"  from  the  eye, 
for  rays  from  an  object  at  6"  distance  falling  on  this  lens,  would  be 
rendered  parallel  by  it,  and  would,  consequently,  impinge  upon  the 
eve  as  if  they  came  from  an  infinite  distance  (the  normal  far  point). 
l^he  near  point  (p')  would  lie  at  about  2J".  This  varies,  however, 
with  the  age  of  the  patient. 

The  range  of  accommodation  is,  therefore,  easily  found  by  the 

formula  _.  =  ._-  —  --.      The  lens  and  its  distance  from  the  eye 
APR  ^ 

(about  J")  are  omitted  in  the  calculation. 

If  (with  convex  6)  the  far  point  (r')  lies  at  6",  the  near  point  (»') 

at3",  1=1_1«^. 
'  A        3        6       6 

Let  us  illustrate  this  proceeding  by  the  following  examples: — 

I.  Myopic  eye.  We  find  that  wifh  convex  6,  r'  —S",  p'  —  8".  The 

eye  }s  consequently  myopic,  for  it  is  not  adjusted  for  the  normal  far 

I^oint  (6"),  but  for  a  nearer  one,  the  rays  from  which  impinge  in  a 

divergent  direction  upon  the  eye: —  _  «  -  —  _  -■    ._. 

A        o       5        7J 

Now,  what  glasses  will  this  patient  require  for  infinite  distance? 

By  means  of  our  strong  convex  lens  we  have  changed  this  eye  into 

a  very  myopic  one,  in  tact,  into  a  myopia  of  J,  for  we  should  have 

to  place  a  concave  glass  of  5"  focus  before  convex  6,  in  order  to 

<  The  leus  must  be  strong,  in  order  that  the  patient  may  really  command  his  fiir 
point,  and  that  the  latter  may  be  approximated  so  much  that  the  minimum  of 
tlie  angle  of  distinction  no  longer  exerts  any  influence,  and  amblyopia  is  therefore 
excluded. 
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enable  it  to  see  at  a  distance ;  for  this  ooncave  glass  would  render 
parallel  ravs  so  divergent  as  if  thej  came  from  5''  distance.  In 
order  to  find  the  proper  concave  glass  for  disunce,  we  deduct  eon- 
cave  3  from  convex  6.    Hence  the  proper  glass  will  be  concare  30, 

^^"^  6-6"80- 

IL  Hypermetropic  eye.  With  convex  6,  r'  —  8,  p' «»  3".  The  ere 
is,  thenrfore,  hypermetropic,  for  its  far  point  lies  beyond  the  normal 
&r  point  (6"). 

Its  range  of  accommodation  ■■  _,  for  J_  ■■     —  i:  c»      . 
^  4j'       A        3       8       4t 

Above  we  have  only  spoken  of  the  absolute  range  of  accommoda- 
tion which  exists  when  each  eye  is  tried  separately.  Donders'  has, 
however,  pointed  oat  that  we  must  distinguish  two  other  kinds  of 
ranges,  viz.,  the  binocular  and  rdative.  The  binoadar  comprises  the 
accommodation  from  the  farthest  point  r,  to  the  nearest  point  p, 

when  both  eyes  are  tried  together.     The  formula  is  —  ""  ^^  — ^  • 

Although  a  certain  connection  exists  between  the  accommodation 
and  the  convergence  of  the  visual  lines,  yet  this  connection  is  not 
absolute  and  definite,  for  we  find  that  the  position  of  the  visual 
lines  may  be  changed,  yet  the  accommodation  remain  the  same;  for 
if  a  prism  of  mo&rate  strength  be  placed  with  its  base  outwards 
before  one  eye,  the  convergence  of  the  visual  lines  will  be  greatly 
increased  to  overcome  the  diplopia,  and  yet  the  object  can  be  dis- 
tinctly seen  at  the  same  distance  with  both  eyes.  Again,  the 
accommcKlation  may  \ye  altered,  and  }'et  the  state  of  convergence 
remain  the  same,  for  if  we  place  weak  concave  or  convex  lenses 
liefore  the  e^'cs,  an  object  can  still  be  diBtinctly  seen  at  a  definite 
distance.  Thin  proves  that  the  accommodation  may  be  modified 
without  any  change  of  the  cr)nvergence  of  the  visual  lines.  These 
experiments  show  that  there  exists  a  certain  independence  between 
the  convergence  and  the  accommodation,  and  the  range  of  accom- 
modation over  which  we  have  control  at  a  given  convergence  of 
the  visual  lines  is  termed  the  relative  range,  and  is  found  by  the 

fommla    .    ■■  vj  —  tt  .    It  consists,  moreover,  of  two  parts,  the 
A|     1 ,       Ki  ^  ^ 

positive  and  the  negative^  the  positive  being  the  part  which  is  dis- 
posable for  a  distance  closer  than  the  point  of  convergence,  whereas 
the  negative  is  the  portion  which  is  required  to  Bee  an  object  lying 
bevond  the  point  of  convergence  of  tlie  visual  lines.  Now  the 
relation  between  these  two  parts  of  the  relative  range  of  accom- 
modation is  of  much  practical  importance,  for  it  is  found  that, 
in  order  that  the  eyes  may  be  employed  comfortably  for  some 
length  of  time  at  near  objects  (reading,  etc.),  it  is  absolutely  neces- 
sary that  the  positive  part  of  the  accommodation  should  bear  a 

'  Op.  cit.  110.  Full  explanations,  with  explanatory  diagrams  of  this  subject, 
will  be  found  in  Donders*  worlc. 
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certain  proportion  to  the  negative  (it  should  at  the  very  least  be 
equal  to  J). 

The  best  objects  for  testing  the  range  of  accommodation  are 
Snellen's  test  types  or  Von  Graefe's  wire  optometer.  But  as  the 
latter  requires  some  exactitude  and  intelligence  on  the  part  of  the 
patient,  I  find  it  more  practical,  especially  with  hospital  patients, 
to  use  the  test  types.  If,  whilst  they  are  reading  No.  1,  we  move 
the  type  a  few  times  alternately  nearer  to  and  further  from  the  eye, 
the  nearest  and  furthest  point  of  distinct  vision  can  be  readily 
ascertained.  Von  Graefe's  optometer  consists  of  a  small  square 
steel  frame,  across  which  a  number  of  delicate  parallel,  vertical 
wires  are  stretched.  This  frame  may  be  attached  to  a  brass  rod 
(graduated  in  inches  and  feet)  upon  which  it  is  moveable;  or  it 
may  be  fastened  to  a  graduated  tape.  One  end  of  the  rod,  or  the 
bobbin  of  the  tape,  is  placed  against  the  forehead  of  the  patient, 
and  the  frame  moved  to  the  nearest  point  at  which  the  individual 
wires  still  look  clearly  and  sharply  defined  ;  the  distance  of  this 
point  from  the  eye  is  read  oft*  from  the  graduated  scale,  and  put 
down  as  the  near  point  (p).  The  frame  is  then  removed  to  the 
greatest  distance  at  which  the  individual  wires  still  appear  sharply 
defined,  and  this  is  noted  as  the  far  point  (r).  The  distance  oe- 
tween  p  and  r  gives  the  range  of  accommodation.  The  wires  only 
api^ar  sharply  defined  when  the  eye  accommodates  itself  perfectly 
for  them,  directly  there  is  the  slightest  deviation  from  this  perfect 
accommodation  (the  frame  being  too  far  from  or  too  near  to  the 
eye),  the  wires  seem  indistinct,  thickened,  or  as  if  surrouned  by  a 
halo ;  or  colored  double  images  of  them  tnay  even  appear  in  the 
transparent  intervals.  With  the  test  tyjxjs  the  examination  is  still 
easier,  the  nearest  point  at  which  No.  1  (Snellen)  can  be  distinctly 
and  comfortably  read  is  measured  and  noted  as  the  near  point,  and 
then  the  furthest  point  (in  an  emmetropic  eye  No.  1  of  Snellen 
should  be  read  up  to  1',  No.  xx  up  to  20')  is  measured  and  noted. 
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It  has  been  already  shown  that  in  myopia  parallel  rays  (emana- 
ting from  an  object  at  an  infinite  distance)  are  brought  to  a  focus 
in  front  of  the  retina,  and  that  only  sufficiently  divergent  rays  are 
unite<l  upon  the  latter.  This  is  either  due  to  the  anteroposterior 
axis  of  the  eyeball  bein^  too  long,  or  to  the  refracting  power  of  the 
eye  being  too  high.  Li  order  somewhat  to  improve  their  sight 
for  distant  objects,  short-sighted  persons  nip  their  eyelids  slightly 
together.  They  in  this  way  diminish  the  size  of  the  circles  of 
diffusion  by  narrowing  the  palpebral  aperture,  and  also  render  the 
eve  slightl  V  less  myopic  by  the  pressure  which  is  thus  exerted  upon 
the  eyeball. 
The  anterior  chamber  is  generally  somewhat  deeper,  and  the 

upil  somewhat  larger  in  the  myopic  than  in  the  emmetn>pic  eye. 

f  the  myopia  is  considerable  in  degree,  the  eyeball  appears  abnor- 


E 
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mally  large  and  prominent,  the  lids  are  widely  apart,  and  the  lateral 
movements  of  the  eye  somewhat  curtailed.  The  increase  in  the 
length  of  the  eyeball,  and  the  sub-ovoid  shape  of  its  posterior  por- 
tion can  be  easily  recognized  when  the  eye  is  turned  far  inwards 
towards  the  nose,  the  little  hollow  which  exists  in  the  emmetropic 
eye  between  the  outer  canthus  and  the  globe  having  disappeared. 

Myopia  is  frequently  congenital,  and  often  hereditary,  and  its 
existence  may  also  be  sometimes  traced  back  through  several  gene- 
nitions,  increasing  perhaps  somewhat  in  degree  in  each  successive 
generation.  It  may  also  occur  in  several  members  of  the  same 
family. 

The  most  frequent  cause  of  myopia  is  an  abnormal  increase  in 
the  length  of  the  eyeball  in  its  antero-posterior  axis.  This  exten- 
sion occurs  chiefly  at  the  posterior  portion  of  the  globe,  and  may 
give  rise  to  a  more  or  less  considerable  ovoid  bulging  (posterior 
staphyloma),  which  is  accompanied  by  thinning  and  atrophy  of  the 
choroid  and  sclerotic  iyUh  the  article  on  Sclerectasia  Posterior,  p. 
469).  But  even  if  this  should  not  be  present,  the  ophthalmoscope 
often  reveals  a  hypernemic  and  congested  condition  of  the  optic 
nerve  and  retina,  especially  if  the  eyes  have  been  much  overworked 
by  artificial  light. 

It  is  also  supj>osed  by  some,  that  long-continued  work  at  near 
objects  may  produce  myoi)ia.  For  jx^rsons  thus  employed,  continu- 
ally accommodate  for  a  very  near  ix)int,  their  crystalline  lens  has, 
therefore,  constantly  to  assume  a  more  convex  form,  and,  after  a 
time,  it  may  not  be  able  quite  to  retrain  its  original  form,  even 
when  the  necessity  for  adjusting  itsdf  for  near  objects  no  longer 
exists.     The  eye  has  in  fact  become  somewhat  myopic. 

The  production  and  iucroa?ie  of  myopia  by  cDiitinuous  use  of  the 

eyes  at  near  objects,  appear  to  tind  then-  explanation  chiefly  in  the 

fact  that  the  inner  tunics  of  tlie  eyeball  become  cono^e.sted.     The 

iicar  approacli  of  the  object  necessitates  a  strong  convergence  of  the 

visual  lines,  whi(jh  causes  an  accuniulatioii  of  blood  in,  and  con- 

crestion  of,  the  iinier  tunics  of  tlie  eyeball,  these  conditions  being 

increased  still  more  by  the  stoojjing  position  generally  indulged  in 

during  such  employment.     We  can  easily  understand    that   this 

.w-;riirestion  and  augmentation  in   the  pressure  of  the  ocular  fluids 

3ii>t.  if  long  continued,  necessarily  lead  to  an  extension  of  the 

".ir/.oi  at  the  posterior  jtole,  and  thus  give  rise  to  sclerectasia  ik)S- 

X^ie  seeds  of  short-sightedness  are  frequently  sown  in  childhood, 

-u.UrT  Ar>ugh  a  premature  over-exertion  of  the  eyes  at  ne^ir  ob- 

^ri».  "^r  'Jirough  some  affection  of  the  refractive  media  (the  cornea 

\^  H^,.    The  cornea  may,  for  instance,  bo  clouded,  and  then  the 

.iir.^^At.  ^rtett  brings  the  object  very  close  to  the  eye,  in  order  to 

\uyi\\\\   *f^  *^  more  distinct  retinal  images,  and  thus  myopia 

^^^  \,»*>aoi>n  indaced.     The  same  thing  may  occur  when  the  lens 

,  ioTn«^^*f' '"^T*V*^ »  ^^^  ^^  5s  ^^'<^*ll  known  that  lamellar  cataract 

■  ;,^^T\f.x^T\v  Vwiwinaa  implicated  with  short  sight. 

t\\**t^  otw\ViftT»*lttabt  that  the  degree  of  myopia  is  often  greatly 
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increased  during  childhood  by  long-continued  study,  more  espe- 
cially by  insufficient  illumination  and  a  faulty  construction  of  the 
tables  or  desks  at  which  the  pupils  read  and  write.  An  insufficient 
illumination  necessities  a  close  approximation  of  the  object,  which 
gives  rise  to  straining  of  the  accommodation  and  congestion  of  the 
eyes.  A  faulty  construction  of  the  tables,  or  of  the  distance  be- 
tween the  latter  and  the  seats,  is  also  injurious  by  forcing  the 
children  to  stoop.  An  interesting  and  valuable  monograph  has  • 
been  written  by  Dr.  Cohn*  uj)on  this  subject.  He  examined  the 
eyes  of  10,060  school  children,  and  could  distinctly  trace  the  in- 
crease in  the  proportion  of  the  myopia  according  to  the  construction 
of  the  desks  and  the  lighting  of  the  school-rooms.  But  the  valuable 
and  interesting  researches  of  Dobrowolsky'  have  shown  that  the 
rapid  increase  of  myopia  is  often  due  to  spasm  of  the  ciliary  muscle 
which  gives  rise  to  marked  symptoms  of  asthenopia.  Amongst 
the  most  prominent  symptoms  are :  difficulty  to  continue  work  at 
near  objects  for  any  length  of  time,  photophobia,  lachrymation, 
pain  in  ai.d  around  the  eye,  flushing  of  the  eyeball,  a  contracted 
pupil,  hypenemia  of  the  optic  disk  and  fulness  of  the  retinal  vessels, 
and  es{iecially  marked  fluctuations  in  the  state  of  refraction  at 
diftbrent  times  of  examination.  This  spasm  of  the  ciliary  muscle 
occurs  much  more  frequently  in  the  lower  and  medium  degrees  of 
myopia  than  in  the  higher,  and  more  especially  in  young  persons 
much  engaged  in  reading,  sewing,  or  other  fine  work.  We  must 
not,  however,  confound  this  condition  with  the  apparent  myopia 
occasionally  observed  in  hypermetropic  individuals  which  is  en- 
tirely due  to  spasm  of  the  ciliary  muscle*  The  treatment  must 
consist  chiefly  in  paralyzing  the  ciliary  muscle  by  the  methodical 
use  of  atropine,  either  applied  in  substance  or  in  a  strong  solution 
(gr.  iv  ad  3j)  2--3  times  daily,  to  be  continued  until  the  accommo- 
dation is  quite  relaxed  and  the  muscle  completely  paralyzed,  or 
even  somewhat  longer.  Sometimes  the  spasm  yields  in  a  few  hours, 
in  other  cases  not  for  several  days.  If  the  symptoms  of  hypersemia 
of  the  fundus  do  not  yield,  and  the  myopia  does  not  diminish  after 
the  atropine  has  been  employed  for  several  days,  the  artificial  leech 
should  be  employed.  The  relaxation  of  the  ciliary  muscle  gene- 
rally produces  a  marked  diminution  in  the  degree  of  myopia. 

It  w^as  formerly  supposed  that  increased  convexity  of  the  cornea 
was  the  cause  of  myopia,  but  this  is  erroneous,  for  Bonders  has 
found  that  the  cornea  is,  as  a  rule,  less  convex  in  myopic  persons 
than  in  the  emmetropic.  Increase  of  the  curvature  of  the  cornea 
(as  in  conical  cornea)  may,  however,  give  rise  to  myopia.  We 
sometimes  also  find  that  persons  suttermg  from  incipient  cataract 
become  somewhat  myopic,  and  see  better  at  a  disttmce  with  con- 
cave glasses.     The  real  explanation  of  this  fact  is  still  uncertain, 

»  Dr.  Cohn,  '*  Untereuchung  der  Augen  von  10,060  Schulklndern."  Leipsic, 
1867.     Vide  also  a  paper  by  Dr.  Erismann,  "  A.  f.  O.,**  xvli.  i.  1. 

«  *'K1.  Monatsbl./'  1868:  vide  also  more  recent  papers  on  the  same  subject  by 
Dr.  Uoscli.  Basel,  1871,  and  Professor  Schiess-Gemuseus.     Basel,  1872. 
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but  it  may  perhaps  be  due  to  a  slight  swelling  (?)  of  the  lens,  and 
a  consequent  increase  in  its  power  of  refraction. 

The  diascnosis  of  rayopia  is  firenerally  a  matter  of  no  diffienUy. 
The  far  i>oint  of  distinct  vision  m  more  or  less  approximated  to  the 
eye,  in  consequence  of  which  distant  objects  caimot  be  clearly  dis- 
tinguished,  and  a  suitable  concave  lens  is  required  to  render  them 
distinctly  f^erceptihle.  We  must  be  upon  our  guard,  however,  not 
at  once  to  pronounce  a  person  short-eighted  because  he  holds  small 
objects  (such  as  small  print)  very  close  to  the  eye,  or  becautse  he 
caniiot  see  well  at  a  distance,  for  we  shall  hereafter  point  out  that 
this  may  also  occur  in  hypermetropia,  in  which  ease  convex  and 
not  concave  glasses  are  required  to  remedy  this  defect. 

Together  with  the  myopia  tliere  is  frequently  present  more  or 
less  amblyopia  or  weakness  of  siglit.  This  is  especially  the  case  if 
there  is  a  considerable  degree  of  sclerotico-choroiditis  posterior, 
and  appeal's  to  be  chiefly  due  to  the  stretching  of  the  inner  tunics 
of  tl»e  eye,  more  especinily  of  the  light  eondiieting  elements  of  the 
retina.  The  impairment  of  siglit  may  also  be  due  to  opacities  in 
tlie  vitreous  humor  or  the  lens.  Myopic  eyes  are  often  ver}'  irrita- 
ble, so  that  prolonged  use  in  reading  or  writing  causes  them  to 
become  red,  hot,  and  very  painful.  This  may  be  partly  due  to 
irritafiility  and  congestion  of  the  inner  tunics,  or  it  may  be  caused 
by  a  weakness  of  the  internal  recti  muscles,  wliich  are  not  suffi- 
ciently strong  to  maintain  the  requisite  degree  of  convergence.  If 
this  insufficiency  is  developed  to  a  considerable  degree,  it  gives  rise 
to  marked  symptoms  of  asthenopia  and  fatigue  of  the  eyes  {vide 
the  article  on  Muscular  Asthenopia).  We  may  easily  distlngui*ah 
simple  rayopia  from  that  complicated  with  amblyopia,  by  the  fact 
that  the  former  can  be  completely  corrected  by  suitable  concave 
glasses.  The  less  the  concave  glasse.s  correct  the  myopia,  the 
greater  is  the  degree  of  the  coexisting  amblyopia,  and  vice  f^ersd. 

Ophi/iahnosconic  iliaffnosis  of  Myopia, — We  may  also  recognize 
the  existence  of  myopia,  and  ascertain  its  approximate  degree*  by 
means  of  the  o|litlmlmoRcope,  and  this  will  ofti?n  be  found  very 
useful  in  practice,  pnrticutarly  when  the  patient's  statements  are 
not  very  trustworthy.  We  can  diagnose  the  existence  of  myopia 
by  the  following  appearances:— 

I,  If  we  examine  a  highly  myopic  eye  in  the  erect  image  (that  is 
merely  with  the  mirmr,  without  any  convex  lens  before  it),  we  are 
at  once  struck  by  the  fact,  that  we  can  see  the  details  of  the  fundus 
at  some  distance  from  the  eye.  If  we  regard  one  of  the  retinal 
vessels  or  the  optic  disk,  and  move  our  head  slightly  to  one  side, 
we  notice  that  the  image  moves  in  (he  contrary  direction  ;  if  we 
move  to  the  right  it  moves  to  the  left,  and  vice  versd^  so  that  we 
obtain  a  reverse  image  of  the  background  of  the  eye. 

Fig.  158  will  at  once  explain  the  reason  of  this.  Let  a  lie  a  very 
rfiort-sighted  eye  [m  =  \\  and  h  the  eye  of  the  observer;  <x  being  iti 
a  st-ate  of  rest  is  adjusted  for  its  tar  i>oint  0-),  which  lies  4"  in  front 
of  the  eye.  The  rays  from  the  fundus,  tncmfoix!,  pass  out  of  tlio 
"vo  in  a  strongly  convergent  direction,  and  meet  at  r,  and  crofiding 
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there,  fall  in  a  divergent  direction  upon  the  eye  of  the  observer. 
If  the  latter  be  myopic  (accommodated  for  divergent  rays  when  his 
i*ye  is  in  a  state  of  rest),  they  may  be  united  upon  his  retina  (6) 
without  the  aid  of  any  correcting  lens  behind  the  ophthalmoscope. 
But  if  his  eye  is  emmetropic  he  will,  if  adjusted  for  his  far  point, 
require  a  suitable  convex  lens  behind  the  mirror,  in  order  to  render 
the  divergent  rays  parallel.  If  he,  however,  accommodates  himself 
for  a  sufficiently  near  point,  ho  will  be  able  to  unite  the  divergent 
rays  upon  his  retina  without  any  correcting  lens.  The  reversed 
image  of  the  eye  represented  in  Fig.  158  (the  myopia  of  which  ■»  I) 

Fig.  158. 


will  be  seen  at  a  distance  of  about  7"-8",  because  as  the  rays  from 
it  cross  at  f,  the  upper  ray,  e,  becomes  the  lower  ray  after  they  have 
crossed,  and  the  lower  ray,  rf,  becomes  the  upper. 

11.  In  order  to  examine  a  myopic  eye  in  the  erect  image,  it  will 
be  necessary  to  place  a  suitable  concave  lens  behind  the  mirror,  so 
as  to  obtain  a  distint  image  of  the  fundus ;  the  greater  the  myopia 
the  stronger  must  this  concave  glass  be,  and  the  nearer  must  the 
observer  approach  to  the  eye.  The  strength  of  this  correcting;  con- 
cave lens  will  also  enable  us  approximately  to  estimate  the  degree 
of  the  myopia,*  which  will  be  always  somewhat  less  than  the 
strength  of  the  correcting  lens.  For  instance,  let  us  suppose  that 
the  eye  of  the  observer  is  emmetropic,  and  not  using  its  power  of 
accommodation,  and  the  patient's  myopia  ■■  J  (i.  e.,  the  rays  em- 
anating from  a  luminous  point  in  the  fundus  will  be  brought  to  a 
focus  6  inches  in  front  of  its  nodal  point).  Now  if  the  examining 
eye  is  placed  2"  in  front  of  the  optic  centre  of  the  patient's  eye,  the 
rays  from  the  latter  would  impinge  in  so  ifevergent  a  direction  upon  Cfc^ 
the  eye  of  the  observer,  that  they  would  be  brought  to  a  focus  4"vw.\x«t 
behind  it,  and  a  concave  glass  of  4  inches'  focus  would  unite  them  i 
\i\xm  his  retina.  Hence,  if  we  add  the  distance  between  the  optic 
centres  of  the  observer's  and  patient's  eyes  (2")  to  the  focal  length  of 
the  correcting  lens  (4"),  we  obtain  the  degree  of  myopia,  viz.,  J. 

The  field  of  vision  will  apf)ear  smaller,  and  the  image  nearer  the 
eye  of  the  observer  than  in  the  emmetropic  eye.  The  image  is  also 
less  bright  in  color  and  less  illuminated,  but  apparently  larger,  for 
we  cannot,  as  in  the  emmetropic  eye  (the  size  of  the  pupil  being 
equal),  overlook  the  whole  expanse  of  the  optic  disk  at  a  glance, 

'  For  a  very  full  and  valuable  explanation  of  the  determination  of  the  state  of 
refraction  by  the  aid  of  the  ophthalmoscope,  I  must  refer  the  reader  to  Mauthner*8 
'*  Leiir1)uc]i  der  Ophthalmoscopie.**  [And  to  an  article  by  Dr.  Edward  G.  Loring 
in  the  ''Am.  Joum.  Med.  Sci.,"  April,  1870,  p.  823.] 
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but  only  a  portion  of  it.  In  the  indirect  mode  of  examination,  the 
inmgc  of  tm*  di«k  will  he  lesn  thiiu  that  of  the  emmetropic  eye,  on 
account  of  its  heing  formecl  nearer  to  the  object  lens. 

Myopia  may  run  a  very  variable  course.  In  some  cases  its  pro- 
gress is  iriai'Ked  and  rapid,  in  othem  hIow  and  iDsidioua*  in  the 
most  favoni!)le  cases  it  remains  stationary  at  the  adult  age.  It  is 
generally,  however,  fiornewhat  prngre^sive,  esfK-^ciully  between  the 
ages  of  15  and  25,  and  often  remarkably  so  in  hereditary  myopia, 
or  if  the  patients  employ  their  eyes  a  great  deal  in  reading,  sewing, 
etc.  A  mo<lenite  degree  of  stationary  or  but  slowly  progressive 
ntynpia  cHtises  but  little  anno^^ance  to  tlie  patient;  but  it  is  very 
.  difleront  if  its  degree  is  very  conaideruMc  and  its  progress  marked 
^and  rapid,  for  in  the  latter  ease  it  in  almost  always  aecomfianie*!  by 
syni|itorMS  of  irritation  and  inflummatioti  of  the  inner  tunics  of  the 
eyeball,  giving  rise  to  redness,  heat,  and  ciliary  neuralgia  during 
l»rolonged  work  at  near  objects. 

It  is  of  consequeneo,  botli  in  the  prognosis  and  treatment  of  myo- 
pia, carefully  to  watch  its  jH-ogreHs,  and  accurately  to  ascertain  and 
I  note  tlje  degree  of  myopia  at  the  commencement,  so  that  we  may 
hereafter  be  alile  to  determine  whether  the  disease  haa  remained 
statioTuiry  or  progressed,  and  in  the  latter  ease,  to  know  the  extent 
and  rate  rif  such  progress. 

The  po|iular  idea  tfjat  myopia  ili mi nishes  with  old  age  is  not  quite 
correct,  although  it  is  true  that  distant  vision  is  snniewhat  im- 
proved by  tlie  diminution  in  the  size  of  the  pupib  Moreover  the 
senile  changes  (sclerosis)  in  the  lens  may  slightly  diminish  the  myo- 
pia. 

With  regard  to  theproffnosis  of  short  sight,  it  may  be  stated  that 
tliere  is  nothing  to  be  feared  from  a  slight  stationary  myopia ;  but 
it  is  very  ditfcrent  when  the  latter  is  high  in  dej^ree,  progressive, 
and  associated  with  cousiderable  sclerotico-ehoroicntis  jKisterior,  for 
then  it  is  always  a  source  of  danger  to  the  eye.  There  is  a  {popular 
fallacy  that  short-sighted  eyes  are  particularly  strong,  and  even 
flome  medical  men  participate  in  it.  But  this  is  quite  erroneoa^t 
indeed  a  myopic  eye  numt  l>c  looked  Uf>on  as  unsound,  more  espe- 
cially  if  the  diHcase  is  extensive  and  progressive.  In  such  cases 
care  must,  therefore,  be  taken  that  the  fatient  avoids  all  employ* 
ment  or  amusement  that  may  hasten  the  progress  of  the  myopia, 
or  ifive  rise  to  irritation  and  straining  of  the  eye. 

It  is  of  mucli  conse(|uence  iu  myopia  that  the  sfmctacles  should 
be  selected  witli  accuracy  and  care,  for  if  they  are  unsuitable,  moi'e 
e«ipecially  if  they  are  too  strong,  they  may  prove  very  injurious  to 
the  eye. 

The  pmper  strength  is  rapidly  and  easily  found  in  the  following 
manner: — 

The  degree  of  the  myopia  must  in  the  first  place  be  ascertained 
with  exactitude  by  trying  the  furthest  distance  at  which  the  patient 
can  read  Ko,  1.  If  he  can  do  so  up  to  10"  from  the  eye,  his  far 
jKVnit  (r)  lies  at  10",  and  his  myopia  =■  ^'^  ;  for  a  concave  lens  of  10'' 
tbcuB  would  enable  him  to  see  at  an  infinite  distance,  as  it  would 
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^ive  to  parallel  rays  a  divergence  as  if  they  came  from  a  point  10" 
in  front  of  the  lens  (the  patient's  far  point).  The  j)Osition  of  r, 
therefore,  always  aft'ords  us  a  clue  to  the  number  of  the  concave 
lens  required  ;  but  although  No.  10  would  be  theoretically  the 
proper  glass,  we  find  practically  that  it  would  be  somewhat  too 
strong.  The  reason  of  this  is,  that  the  convergence  of  the  visual 
lines  at  10"  prevents  the  eye  from  exactly  accommodating  itself  for 
its  far  point,  the  latter  being  onlv  attainable  when  we  look  at  dis- 
tant objects  with  parallel  visual  lines.  Hence  concave  11  or  12 
would  be  the  glass  really  suitable.  AVhether  a  given  lens  is  accu- 
rately suited  to  the  patient's  sight,  can  be  easily  determined  in  the 
following  manner:  Let  us  return  to  the  case  above  referred  to  of 
a  myopia  =»  ^'q.  With  concave  10  the  patient  is  able  to  read  No. 
XX  of  Snellen  at  20',  hence  his  V  =»  1.  In  order  to  determine 
whether  No.  10  is  exactly  the  right  glass,  w^e  alternately  place  before 
it  weak  concave  and  convex  glasses  and  try  their  effect.  If  weak 
concave  glasses  improve  the  sight,  the  original  lens  (No.  10)  is  too 
weak  ;  it',  on  the  other  hand,  weak  convex  glasses  improve  it,  it  is 
too  strong.  If  neither  concave  nor  convex  glasses  render  any  im- 
provement, the  original  lens  suits  exactly.  Tne  proper  glass  can  be 
easily  found  by  a  very  simple  calculation ;  for  if  the  myopia  =  A, 
and  convex  50  improves  the  sight  still  more,  convex  40  making  it 
worse,  the  original  glass  is  somewhat  too  strong,  and  we  must  de- 
duct jV  ^^om  it.     The  proper  glass  will  be~-- ,  for,  —-  —  -^  "^rs- 

12  J  10      50      12J. 

We  try  concave  13  and  find  that  neither  concave  nor  convex  glasses 
render  any  improvement. 

If  the  sight  with  the  original  lens  (t'„)  was  most  improved  by 
the  addition  of  concave  50,  it  was  too  weak,  and  a  concave  lens  of 

about  9  inches  focus  will  be  required  for  —-  +  —-=  -^. 

^  10^50      8J 

As  a  general  rule,  the  weakest  glass  which  neutralizes  the  myopia 
may  be  given. 

If  a  myope  desires  to  have  spectacles  to  enable  him  to  see  at  a 
distance  of  about  two  feet  Tfor  reading  music,  etc.),  the  proper 
glasses  can  be  easily  found  oy  the  following  calculation :  If  his 
myopia  =  j'^  ^'^^  he  wishes  to  see  distinctly  at  24",  the  formula 
will  DC —  y'j  -f  2»;j  B3  —  j>,,  and  concave  24  will  be  the  proper  glass. 

The  degree  of  the  patient's  range  of  accommodation  materially 
influences  the  choice  of  spectacles,  and  the  question  as  to  whether 
or  not  he  may  be  allowed  their  use  for  reading,  writing,  etc. 

The  range  of  accommodation  may  be  tested  in  the  manner  al- 
ready described,  bv  finding  the  nearest  and  furthest  point  at  which 
No.  1  can  be  read  with  ease,  and  then  deducting  the  latter  from 

the  former  according  to  the  formula  -r-  «-  ^ :p. 

The  following  plan,  recommended  by  Bonders,  is  however  still 
better,  as  it  allows  the  patient  really  to  accommodate  for  his  far 
point.    The  myopia  having  been  neutralized  by  the  proper  concave 


580 


ULIKS   or    RBFBACTIOX    AXD    ACCOXH O0ATIO9. 


f 


laAMA,  »0  that  the  f^tient  can  read  Xo.  xx  at  20%  the  poeitioii  of 
|»oiiit  (y     '         ^  gbflies)  U  now  fuutid ;  if  it  lies  at  y\  laW 


-^,foraar-  aD,and  p5",-« -— ^ 


In  iletArniintng  tlie  degree  af  myopia,  each  eje  ahoold  always  be 
T  itely,  for  the  degree  tfenemlly  varies  somewhat  (oflokj 

i  J  )  in  tlie  tiro  eyes.     The  question  as  to  what  glaaacs  ' 

should  be  given  when  there  ia  any  marked  diflerence  iu  the  two 
eyes,  either  in  the  degree  of  myopia,  or  in  the  retraction  itself  (the 
one  eve  being  fierhaija  myopic,  the  other  hypermetropic)  will  be 
considered  hereafter. 

There  is  no  harm  in  permitting  myopic  persona  to  wear  stich 

5his^%'4^  for  di^stance  as  just  neutralize  their  myopia,  especially  if  the 
egree  of  short  sight  is  but  moderate.    If  the  patient  is  young,  the 
myopia  slight,  and  his  range  of  accommodation  good,  he  may  erea 
he  permitted  to  wear  these  glasses  in  reading  and  writing,  as  in 
[inch  cashes  the  myopia  shows  but  little  tendency  to  increase.     Bat 
Kf  tlie  myopia  is  couiiidemble,  the  range  oi'  accomin  diniin- 

Fifthed,  and  the  acuteneftd  of  vision  im|»aired,  the  my-  ^  aid  not 

ho  quite  neutralized.  The  patient  may,  however,  use  a  binocular 
concave  eye-glass  before  his  ejiectacles  when  he  desires  to  see  distant 
objects  very  distinctly,* 

For  the  f>ui*j)ose  of  reading  music,  I  think  it  best  to  give  patients 

Bi^ectaelcs  suited  for  a  distance  of  2'-3',  for  if  the  myopia  is  consid^ 

kj^blo,  and  they  use  glasses  which  completely  neutralize  it  for  dis* 

tancc,  the  size  of  the  music  is  inconveniently  diminished,  and  tJiUS 

becomes  somewhat  indistinct  and  difficult  to  decipher. 

We  now  come  to  the  question  whether  myopic  i>er3on8  should 
wear  glassies  in  reading,  sewing,  writing,  etc.,  aiid  the  answer  to 
thiH  must  doj^end  ni^ion  several  circumstances. 

Wlii'rc  the  njyoj»ia  is  but  slight  in  degree  (less  than  ^^),  the}*  may 
be  diKjiunscd  with— or,  if  the  employment  is  not  continucHl  for  any 
length  of  time,  the  distance  glasses  may  even  be  worn,  but  the  tjiiQ 
nmst  be  held  at  a  greater  distance,  otherwise  the  eye  becomes 
fatigued,  and  the  accommodation  strained.  Indeed,  I  tind  that  it 
is  let^s  trying  and  more  comfortable  fur  such  patients  to  read  without 
their  glasses. 

If  the  myopia  is  considerable  in  degree,  so  that  the  print  has  to 
be  held  very  close  to  the  eye,  glasses  should  be  prescribed  which  will 
remove  the  far  jxiint  to  about  14"-16",  for  this  will  prevent  the 
necessity  of  stooping,  which  causes  an  increased  flow  of  blood  to 
the  cje,  and  an  increase  in  the  tension  of  the  intni-ocular  fluids. 
This  congestion  of  tlie  eye  greatly  tends  to  promote  the  develop- 
ment of  sclerotico-clioroiditis  posterior,  intra-ocular  hemorrhage, 
and  detachment  of  the  retina,  which  are  so  apt  to  occur  in  very 

'  In  \Trv  bigli  dojrrces  of  myopia*  1  have  found  Bteinheirs  g^Aeacone  tptj  useful 
for  dii^tntit  objccu,  iih  it  act»  like  n  Galilean  telescope.  It  coDsi^t'g  of  a  eiiinll  cone  of 
fcolitl  glaij*,  tlic  Imsr  af  which  i»  convex,  aiui  the  oppoHite  surface  concjive.  Ii  b 
about  one  iuch  b  It'Ugth,  and  can  be  rcadilj  carried  in  the  waistcoat  pockcl. 
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short-sighted  persons.  For  these  reasons,  we  should  direct  myopes 
to  read  with  their  heads  well  thrown  back,  and  to  write  at  a  sloping 
desk.  Strict  injunction^  must  also  be  given  against  the  habit  of 
reading  in  the  recumbent  position,  either  in  bed  or  on  a  couch,  as 
this  produces  great  congestion  of  the  eyes. 

But  the  strong  convergence  of  the  visual  lines  which  takes  place 
when  the  object  has  to  be  held  close  to  the  eye,  is  also  a  source  of 
great  danger,  for  it  is  always  accompanied  by  an  increased  tension 
of  the  eyeball  and  of  the  accommodation.  The  latter  is  an  asso- 
ciated action,  not  arising  from  the  mechanism  of  the  convergence, 
but  existing  within  the  eye  itself,  and  may,  consequently,  easily  give 
rise  to  an  increase  of  the  myopia.  But  besides  this,  the  pressure  of 
the  muscles  upon  the  eyeball  is  greater  when  the  visual  lines  are 
convergent  than  when  they  are  parallel,  and  this  increase  of  pressure 
must  tend  to  give  rise  to  the  development  of  posterior  staphyloma, 
and  to  hasten  its  progress.  The  increase  in  the  tension  of  the  eye- 
ball is  particularly  marked  when  the  internal  recti  muscles  are 
weak,  and  thus  render  the  convergence  of  the  visual  lines  more 
difficult. 

Now  if  we  aftbrd  such  very  short-sighted  persons  the  use  of  glasses 
which  enable  them  to  read  and  write  at  a  distance  of  14  or  16  inches 
from  the  eye,  we  do  away  with  the  necessity  of  a  considerable  con- 
vergence of  the  visual  lines,  the  stooping  position,  ^nd  the  evils  to 
which  these  give  rise. 

But  the  patient  must  be  warned  not  to  bring  the  type  close  to 
him  when  the  eyes  become  a  little  tired,  for  this  would  strain  and 
fatigue  the  accommodation  ;  but  the  book  should  then  be  laid  aside 
for  a  few  minutes,  and  the  eyes  rested. 

Spectacles  may  also  be  used  for  near  objects  in  those  cases  in 
which  the  myopia  is  accompanied  by  muscular  asthenopia  (depend- 
ing upon  an  insufficiency  or  weakness  of  the  internal  recti  muscles), 
which  manifests  itself  as  soon  as  the  patient  has  worked  at  near 
objects  for  a  short  time. 

Whilst  the  use  of  spectacles  for  near  objects  may  be  permitted 
with  advantage  in  the  above  forms  of  myopia,  it  must  be  forbidden 
if  the  range  of  accommodation  is  very  limited,  and  if  the  patients 
suiFer  from  such  a  degree  of  amblyopia  (generally  depending  upon 
sclerotico-choroiditis  posterior),  that  thev  are  unable  to  reaaNo.  2 
or  3  of  Snellen's  types.  The  glasses  will  diminish  the  size  of  the 
letters,  and,  .in  order  to  see  them  under  a  larger  visual  angle,  the 
patient  will  bring  the  object  very  close  to  the  eye,  which  will  cause 
the  accommodation  to  be  greatly  strained,  the  intra-ocular  tension 
to  be  increased,  and  serious  mischief  will  but  too  surely  ensue. 
Spectacles  should  not,  therefore,  be  permitted  for  near  objects  when 
marked  amblyopia  exists. 

If  the  myopia  is  very  considerable,  we  generally  find  that  only 
one  eye  is  employed  for  near  objects ;  the  convergence  of  the  visual 
lines  being  therefore  annulled.  Bonders  says,  with  reference  to 
this  point,  "  This  appears  to  me  to  be  often  a  desirable  condition : 
in  strong  myopia  binocular  vision  loses  its  value^  and  the  tension 
86 
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wlih  li  wiHilil  lilt  riM|iiiri*i|  for  it.  (•iiniiot  lKM)t)ior\viRC  than  injurious. 
Ntiw,  hi  niii'li  I'lim'N,  Inr  ri*iHlin^  no  H^ioctacIcH  arc  given;  in  the 
II  ml  I  limit,  liiu'iiiirtn  tlio  iifiitPiirHH  of  vmion  huH  usually  somewhat 
i|i<i>i«i|i(ii*il,  iiuil  llu*  iliiiiimition  (»r  coiuuivo  glasses  is  now  trouble- 
miiiiii,  III  ilh>  Mi'iMtiiil  |i|iiro,  luvauso,  with  the  retrocession  of  r, 
lu|tiilitiin  I'lloiln  lit  iMinviTgruro  and  at  hiiiorular  vision  might  be 
r\i  iii'il  III  iihN  (MiM*  till*  h|iivtiiolos  shouKl  ho  so  weak  as  to  avoid 
lhi>Mii  lomiltn,'* 

•V   ruKsinoriA, 

Tho  llint  i«uu|»loni  ol*  j^ivshvopirt  is  that  small  objeots  (small 
\\  y\\  \\\\\'  luvillowtM'k*  oto.N  oanno!  Iv  sivn  with  such  eiise  or  at  so 
A\\^\\  a  ^l\^^iuuv  as  Ivtoiv.  In  onlor  to  s<v  minute  obKvt*  more 
«(\*>i\iu'(l\ .  tho  jyituM)t  \s  oMijixsl  to  ri^novo  thorn  I'unhor  from  the 
%^\«\o\  oxon  ti*  Mvk  a  hvJiiht  1icl'«l*  s*^  as  to  oinr.nish  the  oirclea 
ot  duh^N'.on  ii^s^n  tl.o  ix^::v.a  h\  r.arix^wy.-i:  :V.o  *:ro  c^f  the  pupiL 
iun  «>  ii'.o  \v*,',s\rtl  *.v/.Aj;xvi  ot"  tV.i^io  t:v.c  o:;Ov:>  Are  vtry  small.  t.«u 
«*,>\m;*.m  ot  ;l.o  .5'.>;,'4v.*v  *!  \\ !  ^V,  :i.tv  ,\t\'  :^*.:.  :a  '«r:/.  skV-i:  ex- 
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At  70  or  80  years  of  aee,  the  hjpermetropia  may  «  j',,  i.  e.^  the 
patient  can  see  distinctly  at  a  distance  with  a  convex  glass  of  24" 
focus.  This  hypermetropia,  which  is  at  first  only  acquired,  may 
afterwards  become  absolute;  so  that  the  patient  is  not  only  unable 
to  accommodate  for  divergent,  but  even  xot  parallel  rays. 

The  recession  of  the  near  point  from  the  eye,  and  the  consequent 
narrowing  of  the  range  of  accommodation,  are  far  more  due  to  a 
change  in  those  parts  within  the  eye  which  are  passively  changed 
during  the  act  of  accommodation,  than  to  an  alteration  in  those 
which,  through  their  activity,  bring  about  the  latter.  For  the 
ciliary  muscle,  the  active  agent  of  accommodation  is  generally 
normal,  although  it  may,  later  in  life,  undergo  senile  changes. 
Whereas  the  passively  changed  organ  of  accommodation,  the 
crystalline  lens,  gradually  becomes  more  and  more  firm  with  ad- 
vancing years,  and  in  consequence  of  this  increased  firmness,  the 
same  amount  of  muscular  action  cannot  produce  the  same  change 
in  the  form  of  the  lens  as  heretofore. 

At  first,  of  course,  no  inconvenience  is  experienced  from  this 
gradual  recession  of  the  near  point;  we  do  not,  in  fact,  notice  it 
until  the  distance  is  so  considerable  that  we  cannot  easily  distin- 

fuish  small  objects.  When  are  we,  then,  to  consider  an  eye  pres- 
yopic  ?  Bonders  thinks  this  should  be  done  as  soon  as  the  near 
point  has  receded  further  than  8"  from  the  eye;  for  as  soon  as 
this  is  the  case,  patients  generally  begin  to  complain  that  con- 
tinued work  at  small  objects  has  become  irksome  and  fatiguing. 
We,  however,  sometimes  meet  with  persons  with  very  strong  sight, 
who  can  read  and  write  for  hours  without  experiencing  any  incon- 
venience, even  although  their  near  j)oint  may  be  11"-12"  from  the 
eye.  But  these  cases  are  exceptional.  Let  us,  therefore,  with 
Bonders,  consider  presbyopia  to  begin  when  the  near  point  is 
removed  further  than  8"  from  the  eye. 

The  degree  of  presbyopia  (Pr)  may  be  easily  found  if  we  decide 
upon  a  definite  distance  (e.  ^.,  8")  as  the  commencement  of  pres- 
byopia, for  we  have  then  simply  to  deduct  the  presbyopic  near  point 
(p')  from  this.  Thus  if  p'  lies  at  16"  the  presbyopia  —  j'^,  for  J  — 
le  ■"  t'b-  Hence  convex  16  will  neutralize  the  presbyopia  and 
bring  the  near  point  again  to  8". 

It  will  perhaps  have  already  struck  the  reader,  that  if  presbyo- 
pia is  assumed  to  commence  when  the  near  point  has  receded  further 
than  8"  from  the  eye,  not  only  the  emmetropic,  but  also  the  myopic 
and  hypermetropic,  eye  may  suffer  from  presbyopia;  for  if  a  person 
has  a  myopia  a  ^>g,  and  his  near  point  lies  at  12",  he  is  also  pres- 
byopic. This  cannot,  of  course,  occur  when  the  myopia  is  higher 
in  degree  than  \.  In  hypermetropia  the  same  thing  may  take 
place,  for  if,  with  the  convex  glass  which  neutralizes  the  hyperme- 
tropia, the  near  point  lies  at  12",  there  is  also  presbyopia. 

The  range  of  accommodation  is  found  by  the  formula  -v-  ""  p  —  b  • 
If  p-W'.andr-  oo,^  .  ^^.for  ^^_^-^^. 
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iD  SMd  to  iImiii  m  to  ind  tMB  ' 

TMi  iiy  boimer,  tii  eiror,  for  if  toeh  ^ 
work  widMHit  l^amm^  we  ofaserf  e  tlimt  the' 

The  imypcr  ilfiiiiftfc  of  the  gljuiPi  tt»j  be  nsdil j  nkriifiii.  If 
|i  (tli€  mmr  (ifjjiil)  liet  16''  ffom  tke  eje,  Pr  «  |  —  I'l  •>  i^.  A 
eonvex  f  iiMft  of  10^'  fiDew  will  bring  Um  nor  paint  b«dc  a^in 
ft^'  from  tl»t  qre.  We  mQ«l  geiMttlhr,  bowerer,  giw 
weaker  riemiqi,  becaow,  on  aeirotint  or  tbe  greater  i 
tbe  vbiMU  liMi^  ibe  oesr  poim  will  tbroogb  f baws  glMMi  (c 
Iff)  be  ID  miliiy  bfOQgbt  noiier  tben  8^'.  I^le  in  Itii^  wbeo 
h  mmim  dirijtuutkm  in  ibe  aratenen  of  riAm^  tbe  near  point  ] 
eoDaeeiniei  be  broagbt  er en  to  6^'  m  7'',  and  it  ahoaU  be  affnxi* 
mated  tbe  etoaer,  iIm)  greater  tbe  rmoge  of  accommodaiiou. 

If  tio  hjrpefinetropta  ejciil«,  tbe  weakest  glinwn  with  which  No. 
1  of  Unellen  can  lie  aiMiHtct]y  and  easily  reaaat  aboot  12^'  di^tanoi 
may  getierallf  be  given.  Bat  I  bare  often  foQod  that  if  the  pei 
lion  lA  riimrh  tmploYtil  in  reading  and  writing,  and  baa  alwaja  be 
accuAtoniiffl  to  bold  bin  book  at  a  eonaideraole  distance,  be  will 
at  fimt  rrujcb  iijcoriveiiieiiced  if  hU  near  {>oiut  ia  brought  to  10"  or 
12^'.  W<9  Khali,  tberc^for^,  bare  to  give  him  slaasea  which  will 
bring:  it  oiilj^  to  about  W\  With  tbefie  he  wnl  be  able  to  work 
wi'  ^'»r  a  conAiderahle  length  of  time.    They  may  afterwards 

he  '[■  IV  cbangwl  tor  rat ber  stronger  ones. 

In  cbooMing  ^tPCctacleA  for  far-aighted  persona,  we  must  also  be 

{yartieularly  guiued  by  tbe  range  ol  their  power  of  accommodation* 
f  tbiM  \n  good,  wo  niay  give  them  ^hamm  which  bring  their  near 
liiAui  to  H'\  but  if  it  in  OHich  diminiBbed  weaker  ghiases  should  be 
cbuAviiy  no  ihixi  it  may  lie  at  10^^-12'^  from  the  eye. 


e^nYPKUMETROPIA* 

It  baa  already  been  etatc^d  (p,  54^))  that  in  hypermetropia  the  re- 
fractive? |K>wer  of  tbe  eye  i**  »<)  low,  or  its  optic  axis  so  short,  th4i 
when  thfj  eve  U  m  a  state  of  rest  parallel  rays  are  not  united  u{>oiL. 
tbo  n^timi,  \nii  hrhiiid  H,  anil  only  convergent  rays  ai'e  brought  to 
a  IncuH  ii|ion  tbe  latter.  We  niUHt,  tlieretbre,  give  to  parallel  rays 
tnnHniiting  tVom  distant  abjects,  a  convergent  direction  by  nicuna  of 
a  tvMrv*  '  .  and  the  reader  will  now  comprehend  how  it  is  that 
a  b}'p»  '  '  eye  rL*([uirert  convex  glasse?*  for  seeing  distant  ob- 

Jcetii.     'file  patient   may  rcfpiiro  perliaj«i  even  a  stronger  pair  foi 
near  object**.     Tliu  com^injuence  ol  this  low  refractive  i>ower  of  th^l 
eye  in,  that  whereaii  the  uornml  eye  unites  parallel  rays  upon  ila 
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retina,  without  any  accommodative  effort,  the  hypermetropic  eye 
has  already,  in  order  to  do  so,  to  exert  its  accommodation  more  or 
less  considerably,  according  to  the  amount  of  hypermetropia.  This 
exertion  increases,  of  course,  in  direct  ratio  with  the  proximity  of 
the  object.  If  the  degree  of  hypermetropia  is  moderate,  and  the 
power  of  accommodation  good,  no  particular  annoyance  is  perhaps 
experienced,  even  in  reading  or  writing.  But  in  absolute  hyperme- 
tropia the  patient  will  not  be  able  to  see  well  at  any  point. 

It  will  be  found  that  hypermetropia  generally  depends  upon  a 
peculiar  construction  of  the  eye.  It  is  smaller  and  flatter  than  the 
emmetropic  eye,  and  although  all  its  dimensions  are  less  than  in 
the  latter,  this  is  more  particularly  and  markedly  the  case  in  the 
antero-posterior  axis.  The  eye  does  not  appear  to  fill  out  the  pal- 
pebral a[»erture  properly,  but  a  little  smce  may  be  observed  between 
the  outer  canthus  and  the  eyeball.  Upon  directing  the  eye  to  be 
turned  very  much  inwards,  it  will  also  be  seen  that  the  posterior 
portion  of  the  eyeball  is  flatter  and  more  compressed  than  in  the 
emmetropic  eye.  Bonders  considers  that  the  hypermetropic  is 
generally  an  imperfectly  developed  eye,  that  the  expansion  of  the 
retina  is  less,  and  that  there  is  a  smaller  optic  nerve  with  a  less 
number  of  fibres.  He  thinks,  moreover,  that  in  hypermetropia 
there  often  exists  a  typical  form  of  face,  chiefly  dej»endent  upon 
the  shallowness  of  the  orbit,  which  lends  a  peculiar  flatness  to  the 
physiognomy.  The  hypermetropic  construction  of  the  eyeball  is 
congenital,  and  often  hereditary. 

The  ophthalmoscope  also  enables  us  to  diagnose  a  hypermetropic 
eye,  but  in  this  case  just  the  reverse  obtains  to  what  was  seen  in 
the  myopic  eye  (p.  556). 

I.  The  fundus  may  also  in  this  case  be  seen  in  the  erect  image 
at  a  considerable  distance,  but  we  obtain  an  erect  image  of  it  (and 
not  as  in  myopia  a  reverse  image),  for  if  we  regard  the  optic  nerve 
or  one  of  the  retinal  vessels,  and  move  our  head  to  one  side,  we 
find  that  the  image  moves  in  the  same  direction.  For  an  explana- 
tion of  this  let  us  glance  at  Fig.  159. 


Let  a  be  the  hypermetropic  eye,  6  the  eye  of  the  observer ;  a  is 
adjusted  for  its  far  point  ^convergent  rays),  and  the  rays  reflected 
from  its  back-ground  will,  consequently,  emanate  from  it  in  a  di- 
vergent direction,  as  if  they  came  from  a  point  behind  the  retina, 
ana  they  must,  therefore,  also  fall  in  a  divergent  direction  upon  the 
eye  of  the  observer.  If  the  latter  is  myopic  (adjusted  for  divergent 
rays),  the  rays  will  be  united  upon  his  retina  without  the  aid  of 
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any  connecting  Icna  behind  the  ophthalmoscope.  But  if  his  eye  ia 
emmetropic  (a^ljusted,  wlien  in  a  state  of  rest,  for  pamllel  rays),  he 
will  either  have  to  place  a  convex  lens  behind  the  tnirror,  or  have 
to  accommodate  for  a  nearer  point.  The  strongest  convex  lens 
with  which  the  details  of  the  fundus  can  still  be  seen  in  the  erect 
image^  affords  uh  a  relative  estimate  of  the  degree  of  existing  by- 
permetropia,  Tims  if  tlie  hjperriietropia  «  J,  tlie  rays  emanating 
from  a  luminous  point  on  the  retina  will  diverge  as  if  they  came 
from  a  point  6"  behind  the  nodal  point,  appearing  to  the  eye  of 
tlie  observer  (placed  2"  in  front  of  that  of  the  patient)  as  if  they 
carue  from  8"  hehind  the  nodal  point  of  the  eye  under  examina- 
tion, and  tie  wilt  hence  require  a  convex  glass  of  8"  focus  to  see  the 
details  of  tlie  fundus  distinctly.  The  distance  of  the  two  eyes  (2") 
from  each  other  must  he  suhstracted  from  tlie  required  lens  (8''),  in 
order  to  find  the  degree  of  hypermetropia  G'';  and  the  latter  will 
always  be  greater  than  the  focal  distance  of  the  lens. 

The  image  of  the  observed  eye  will  be  erect,  for  c  and  d  retain 
their  relative  positions. 

II.  On  going  closer,  but  still  examining  in  the  erect  image,  the 
field  of  vision  appears  much  enbirged,  and  the  image  remov^ed  fur- 
ther from  the  eye,  its  size  is  considerably  diminished,  whereiis  the 
intensity  of  its  liglit  and  color  is  much  increased.  If  the  hyperme- 
tropia  is  high  in  degree,  wo  can  overlook  at  a  glance  not  only  the 
wdjole  optic  entrance,  but  also  a  considerable  poition  of  the  fundus 
around  it.  In  the  indirect  mode  of  examination,  the  size  of  the  optic 
disk  will  ap](ear  much  larger  than  in  the  emmetropic  eye,  which  is 
due  to  its  injage  being  formed  further  frotu  the  object  lens.  If  our 
eye  is  emmetropic,  we  must,  in  order  to  gain  a  distinct  image, 
either  place  a  strong  convex  lens  behind  the  mirror,  or  else  we 
must  accommodate  for  a  nearer  jxiiut. 

The  oph thai nioscopic  diagnosis  of  liypi^rmetropia  is  frequently  of 
mnch  service,  esisecially  in  young  children  affected  with  strabis- 
mus, the  state  of  whose  refraction  we  wish  to  ascertain,  hut  who 
are  too  young  to  read.  Again,  in  spasm  of  the  ciliary  muscle 
dependent  upon  hyi>ermctrojiia,  the  latter  may  be  so  completely 
masked  that  the  pahent  can  only  see  at  a  distance  with  slightly 
concave  glasses,  and  not  at  all  with  convex  ones.  We  hence,  j»er- 
haps,  helieve  it  to  be  a  case  of  myopia,  but  on  ophthalmoscopic 
examination  we  find  that  the  refraction  is  markedly  hyj»erme- 
tropic.  In  such  cases  the  patient  should,  however,  look  at  some 
distant  object,  or  into  vacant  space,  so  tliat  his  accommodatioa 
may  be  quite  relaxed.  We  may  notice  in  such  patients  how  th« 
ophthalnioscopic  ap|>eamnce8  vary  when  the  accommodation  is  re- 
laxed, and  when  it  is  called  into  action  by  their  regarding  some 
near  object. 

We  most  distinguish  various  forms  of  hypermetropia, and  in  our 
chissitication  of  these  we  shall  follow  Dondeiis*  system,  which  ia 
the  most  jKraetieal. 

We  nniy,  in  tlie  first  place,  divide  hypermetropia  iato  two  pri- 
mary classes,  the  original  and  the  acquii^d. 
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Owing  to  the  senile  changes  in  the  lens  which  appear  with  ad- 
vancing age,  the  far  point  logins  to  recede  somewhat  from  the  eye 
at  the  age  of  40  or  45.  At  60,  the  eye  is  generally  already  so  hy- 
permetropic that  distant  vision  is  markedly  improved  by  convex 
glasses.  At  70  or  80  years  the  hypermetropia  often  »■  j'^.  This 
IS  termed  acquired  hypermetropia.  The  latter  will,  of  course,  be 
very  considerable  when  the  crystalline  lens  is  absent  (as  after  ex- 
traction of  cataract). 

Original  hypermetropia  may  be  divided  into  the  manifest  (Hm) 
and  latent  (HI)  form. 

In  order  to  determine  the  presence  of  hypermetropia  the  patient 
is  directed  to  read  No.  xx  (Snellen)  at  20'.  Let  us  suppose  that  he 
can  do  so  with  ease;  we  then  find  the  strongest  convex  glass  with 
which  he  can  still  see  the  same  number  clearly  and  distinctly,  and 
this  gives  us  the  degree  of  manifest  hypermetropia.  If  convex  20 
is  the  lens  Tconvex  18  making  the  sight  worse)  Hm  «■  jV*  Each 
eye  should  oe  tried  separately,  as  the  degree  of  h vpermetropia  may 
vary.     The  range  of  accommodation  with  this  glass  is  then  tried. 

But  although  convex  20  may  be  the  strongest  glass  with  which 
he  can  see  at  a  distance,  the  degree  of  hypermetropia  may  in  reality 
be  very  much  higher  than  .Jjf.  The  fact  being,  that  the  patient 
has  been  so  accustomed  to  exert  his  accommodation  (even  when 
regarding  distant  objects),  that  he  cannot  relax  it  all  at  once,  even 
when  there  is  no  occasion  for  it,  the  malconstruction  of  the  eye 
being  compensated  for  by  a  convex  lens.  To  find  the  real  degree 
of  hypermetropia,  we  must,  therefore,  paralyze  his  accommodation 
bv  a  strong  solution  of  atropine  (gr.  iv  ad  .5j).*  This  should  be 
allowed  to  act  for  two  or  three  hours.  At  the  end  of  this  time  we 
again  examine  the  patient,  and  now,  perhaps,  find  that  he  cannot 
see  No.  xx  at  all  at  20'  without  glasses,  or  even  with  convex  20. 
To  do  so  distinctly  he,  perhaps,  requires  convex  8 ;  and  this  differ- 
ence in  the  power  of  the  glasses  required  before  and  after  the 
paralysis  of  the  ciliary  muscle,  shows  us  to  what  an  extent  he 
exerted  his  accommodation  before  the  application  of  the  atropine. 
But  this  great  difference  only  exists  in  young  persons  with  a  good 
range  of  accommodation.  The  atropine  should  be  only  appli^  to 
one  eye  at  a  time ;  its  eff'ect  goes  off'  in  about  six  or  seven  days. 
But  as  its  effect  proves  very  disagreeable  and  confusing  to  the  sight 
it  should  only  be  applied  in  those  cases  in  which  it  is  of  importance 
to  know  precisely  the  degree  of  latent  hypermetropia.  Its  action 
may,  if  necessary,  be  neutralized  by  the  extract  of  Calabar  bean, 
which  will  however  have  to  be  repeated  several  times,  as  its  effect 
is  much  more  transitory. 

A  slight  degree  of  hypermetropia  is  often  unnoticed  until  the 
age  of  25  or  30,  when  symptoms  of  asthenopia  show  themselves  if 

*  Dr.  Berlin  advises  that  in  those  cases  of  hypermetropia  In  which  It  is  unad- 
yisable  to  employ  atropine,  the  degree  of  latent  hypermetropia  may  be  estimated 
bv  employing  two  abducting  prisms  (6^  before  each  eye),  so  that  the  patient^s 
visual  lines  may  be  parallel,  and  his  accommodation  consequently  relaxed.  (*'K1. 
Monatsbl.,''  1869,  Jan.) 
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In  high  degrees  of  hypermetropia  the  acuteness  of  vision  is  gene- 
rally somewhat  diminished.  This,  according  to  Donders,  is  partly 
due  to  the  structure  of  the  eye,  for  as  the  nodal  point  lies  far  back, 
the  retinal  images  will  be  correspondingly  small ;  hence  convex 
glasses  improve  the  sight,  b^  advancing  the  nodal  point,  and  in- 
creasing the  size  of  the  retinal  image.  It  may  also  be  due  to 
astigmatism,  or  to  the  smaller  number  of  nerve  fibres  in  the  optic 
nerve  and  retina. 

Hypermetropia  is  a  very  frequent  cause  of  asthenopia  (sen  hebe- 
tudo  visus,  impaired  vision,  etc.) ;  this  condition  being  distinguished 
bv  the  following  symptoms:  Tlie  patient  cannot  look  at  near 
objects  (in  reading,  writing,  sewing,  etc.),  for  any  length  of  time 
without  the  eyes  becoming  fatigued.  The  print  becomes  indistinct, 
the  letters  run  one  into  another,  there  is  pain  in  and  around  the 
eye,  and  the  latter  may  become  red  and  watery,  and  feel  hot  and 
uncomfortable;  yet  the  eye  looks  quite  healthy,  the  refracting  media 
are  clear,  vision  is  good,  the  convergence  of  the  visual  lines  perfjBCt, 
and  the  mobility  of  the  eye  unimpaired.  Neither  does  the  oph- 
thalmoscope reveal  anything  abnormal,  except  perhaps  slight  hyper- 
8emia  of  the  optic  nerve  and  retina.  The  symptoms  of  asthenopia 
quickly  vanish  when  the  work  is  laid  aside,  to  reappear  however 
when  it  is  resumed.  It  was  indeed  a  great  boon  when  Donders 
discovered  that  most  of  these  cases  of  asthenopia  depended  uj)on 
hvpermetropia,  and  could  be  cured  by  the  proper  use  of  spectacles. 
li  we  wish  permanently  to  cure  such  cases,  we  must  aftbrd  the 
patient  the  aid  of  glasses,  and  thus  prevent  all  undue  straining  of 
the  accommodation. 

This  accommodative  form  of  asthenopia  must  be  distinguished 
from  the  muscular,  which  depends  upon  weakness  of  the  internal 
recti  muscles,  and  from  the  retinal  asthenopia.  The  latter  is  gene- 
rally due  to  hypenesthesia  and  irritability  of  the  retina,  accom- 
panied by  hypersemia  of  the  optic  nerve  and  retina.  It  mostly 
occurs  in  feeble,  nervous,  and  excitable  persons,  especially  females. 

Let  us  now  consider  how  hypermetropic  persons  are  to  be  suited 
with  glasses. 

Theoretically,  it  would  appear  right  to  neutralize  the  hyperme- 
tropia b^  a  convex  lens,  and  thus  change  the  eye  into  an  emmetropic 
one ;  this  lens  forming,  so  to  speak,  an  integral  part  of  the  eye. 
But  in  practice  we  find  that  this  does  not  answer. 

In  facultative  hypermetropia,  there  will  be  no  occasion  to  pre- 
scribe glasses  for  distance,  as  the  patient  can  see  well  without  them. 
Moreover,  there  is  the  disadvantage,  that  after  convex  spectacles 
have  been  worn  for  some  time  for  distance,  the  power  of  seeing  dis- 
tinctly without  them  is  lost,  which  is  of  course  very  inconvenient. 
For  this  reason  they  should  never  be  ordered,  except  in  cases  of 
absolute  or  relative  hypermetropia  of  a  considerable  degree.  If 
there  are  symptoms  of  asthenopia,  glasses  should  be  given  for 
reading,  etc.,  which  are  somewhat  stronger  than  those  which  correct 
the  manifest  hypermetropia.  If  these  are  found  too  strong  and 
trying  to  the  eye,  they  must  be  exchanged  for  weaker  ones,  and 
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the  ilrMgtb  be  gmdoalljr  iiicreifled  ontil  the  Mlbeiiopyi  bM 
ftfimretL 

III  mtalive  aiul  abiM>late  hTpermetropia  ipectaeks  dioald  mbo 

worn  for  dintance,  m  we  fiiia  that  in  soch  irwtanoea  distant  Tin 
it  not  duttitiet.    lo  sudi  cases,  I  generaUj  cofpmceoe  with 
ginmrn  which  oetiUalijso  the  manifest  bxpernieli0|iia,aDd  in 
mnioiii  order  tbem  to  be  worn  both  for  near  and  distant  ol^ 
if  tfaer  proire  loo  iitrong  for  distance,  a  weaker  pair  most  be  pt^^ 
•eribtdf  and  their  strength  gradaalljr  ineresaed.     K  thej  do  not 
felieve  the  anthenopia,  or  if  preabjopia  coexist,  a  etrooger  patr^ 
miiit  be  given  for  i^uding,  writing,  and  sewing. 

In  vming  r  ^aclea  for  reading,  sewing,  etc,  it  is  always  ; 

Vtsahle  to  in  the  work  for  a  few  minotea  at  the  end  of  bi 

an  hour  or  an  hour.  ThU  rests  the  eje,  which  is  then  able  to 
re«uniQ  the  em)))oymeQt  with  renewed  vigor  and  ease*  If  the 
asthenr>pia  does  not  quite  dii^ppear  under  the  oae  of  glasses,  we 
HiUBt  examine  the  power  of  convergence,  for  together  with  the 
hyfiermctropia  there  may  exist  insufficiency  of  the  internal  recti 
niu«<'Ieit,  ana  the  iiMthenopia  be  partly  due  to  this.  If  thei 
in<Klat!on  hiin  been  greatly  fatigue^l  by  prolonged  work  at  neaFl 
oMects  willioiit  the  aid  of  glasses,  or  if  there  ia  a  spasm  of  the 
eifhiry  miji*cle,  the  accommodjition  should  he  placed  in  a  comlttioo 
of  compJettj  rcftt,  by  being  paralyzed  by  a  strong  solution  of  atropine; 
and  tluH  [laralyHiH  wlmuld  lie  maintained  for  several  weeks* 

I>oijders  has  Hhown  that  convergent  strabismus  very  fi'equently 
depi^nds  ujKiri  hyi>ermetropia.  A  person  suftering  from  the  latter, 
is  always  oblij^ed  to  acc<:>inmodate  more  or  less,  in  order  to  see 
with  4]istinctnesB.  Kven  at  a  distance,  he  must  already  accoramo 
date  in  order  to  neutrali/.c  the  byf>ermetropia,  and  the  nearer  the 
ohjecit  is  u]»proximafed,  the  m<ire  will  this  tension  of  the  accom- 
modation increase.  Tljere exists, |jowever,a certain  relation  between 
the  accommodation  and  tlie  convergence  of  the  visual  lines,  for  with 
an  increase  of  the  latter  there  is  also  an  increase  in  the  power  of 
accommndation.  This  assertion  is  proved  by  the  fact,  that  if  we 
place  a  prism  with  its  base  turned  outward  before  a  hypermetropic 
eye,  the  latter  will  srpunt  inwards,  in  order  to  tt%^oid  diplopia  in 
hioking  at  distant  olyeets,  and  this  convergence  will  enable  the  eye 
to  aoc'otair^tKbUe  for  parallel  rays  (distant  objects);  whereiis,  with 
pamllol  visual  lines,  it  before  rerpiired  convergent  rays,  i.e.,  the 
rtiv^s  from  a  distant  object  Imd  to  be  rendered  convergent  by  means 
of  a  convex  glass,  in  (jrdor  to  he  bnjught  to  a  focus  upon  the  retina. 
Again,  if  wo  j)lace  a  ctineave  glass  belbro  a  norma!  eye,  we  change 
it  into  a  hypermetrnpic  one;  parallel  rays  are  united  behind  the 
retina,  and  it  cither  rc4uires  an  ert*ort  of  accommodation  or  a  convex 
glass  to  bring  them  to  a  f  »cus  nn  tlie  retina.  If  the  concave  leus 
IS  but  of  slight  iM>wer,  an  iticreasod  ettort  of  accommodation — an 
Increase  in  the  convexity  of  the  crystalline  lens — ^will  neutralize 
the  elfect  of  the  concave  lens,  and  overcome  this  artiticial  hypermo-- 
tr(»pia.  lint  if  the  concave  glasis  is  too  strong  for  this  the  eye  oftea 
overcomes  its  cttlct  by  stiuinting  inwards,  and  thus  considerably 
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increasing  its  power  of  accommodation.  Now  the  same  thing  fre- 
quently occurs  in  hypermetropia ;  for  the  eye  squints  inwards  in 
order  to  increase  its  power  of  accommodation.  This  has  been  called 
periodic  squinting.  In  the  beginning,  no  deviation  of  the  visual 
lines  is  observable  as  long  as  the  person  is  not  looking  sharply  at 
anything ;  but  as  soon  as  he  looks  intently  at  any  object,  near  or 
distant,  convergent  squint  shows  itself.  Sometimes,  this  only  occurs 
when  the  patient  is  looking  at  near  objects,  the  squint  disappearing 
as  soon  as  he  regards  distant  objects.  After  a  time  the  squint 
becomes  permanent,  particularly  in  those  persons  who  work  much 
at  near  objects,  whether  in  reading,  writing,  or  sewing.  We  meet 
with  it  very  frequently  in  children  about  the  third  or  fourth  year, 
when  they  first  look  attentively  at  things,  or  begin  to  use  their 
eyes  for  any  length  of  time  for  near  objects.  When  this  tendency 
to  squint  first  shows  itself,  it  may  be  corrected  by  neutralizing  the 
hypermetropia  by  means  of  convex  glasses,  but  will  generally 
require  an  operation. 

Moreover,  the  patient  should  always  be  warned  beforehand  that 
after  the  operation  for  strabismus  it  may  be  necessary  to  wear 
glasses  in  order  to  prevent  the  recurrence  of  the  squint. 

The  cause  of  the  apparent  divergent  strabismus,  which  is  often 
noticed  in  marked  cases  of  hypermetropia,  has  already  been  ex- 

f)lained  to  be  due  to  the  considerable  angle  formed  by  the  visual 
ine  and  optic  axis  on  the  cornea  of  hypermetropic  eyes;  for,  as 
the  visual  line  in  the  latter  lies  much  to  the  inner  side  of  the  optic 
axis  on  the  cornea,  it  will  be  at  once  evident  that  if  the  visual 
lines  are  parallel  (fixed  upon  some  distant  object)  the  optic  axes 
will  diverge,  often  to  a  marked  degree.  In  high  degrees  of  myopia 
the  reverse  obtains,  for,  as  the  visual  line  then  often  lies  to  the 
outer  side  of  the  optic  axis,  an  apparent  convergent  squint  will 
arise  when  the  visual  lines  are  parallel. 
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We  have  seen  that  the  anomalies  of  refraction  resolve  themselves 
into  two,  viz.,  myopia  and  hypermetropia.  But  the  state  of  refrac- 
tion may  vary  in  the  different  meridians  of  the  same  eye;  thus,  it 
may  be  emmetropic  in  the  vertical  meridian,  but  niyopic  or  hyper- 
metropic in  the  horizontal,  or  vice  versd.  Or  diflferences  in  the 
degree  or  even  in  the  form  of  emmetropia  may  exist  in  the  various 
meridians.  This  asymmetry  has  been  termed  astigmatism  (a,  pri- 
vative, and  oxtyna,  a  point),  which  signifies  that  rays  emanating 
from  a  point  are  not  reunited  at  a  point.  This  peculiar  defect*  was 
first  observed  by  Thomas  Young  (1793),  who  considered  it  due  to 
some  inequality  in  the  structure  of  the  lens,  whereas  Wharton 
Jones  thought  its  seat  was  in  the  cornea.    Bonders  has  shown  that 

'  For  a  most  interesting  historical  accoont  of  this  subject,  see  Donders*  work, 
p.  539. 
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iMi  III*'  'linihii'iii  iniii/M'n  Mfill  i-xiMlin;;  in  n  vertical  direction  cover 
mil'  niHilliii  MM  Mil*  verMnil  MMii»r.  On  the  otlier  hand,  in  order  to 
*fiii'  ft  liiti  i/itfiliil  rlii|>e  iii'iitel\,  if  Im  neiM'sMnry  only  that  the  rays  of 
lifilit  il'm  iiiiiiir  ill  11  veilii'iil  plane  hImmiM  nnite  in  one  {>oint  npon 
Mil'  li'liini  Niiw  liHri/Mnliil  lines  jire  aenti'ly  seen,  as  I  have  re- 
hMiil.id.  fit  II  I'liiH  ti*i  iliiitiiMie  than  vertical  ones;  conseijuontly  nivs 
Diiiiiitiit  in  fi  ^  II I  hill  plane,  which  ar*»  retVa<'teil  in  the  vertical 
iiii>i  iilitiii  ill  I  hi*  IMC.  an'  UhMc  s|n»c<lily  hronijjht  to  a  tocus  than 
IhiuM*  it|  ti|nitl  di>  eii-ence  rill  uMted  in  a  horii'.iMital  j»Ianc ;  and  the 
\  I'l  Ml  111  nii'i  idiiin,  I  hcietoie.  ha^  a  shorter  local  distance  tlian  the 
hi>i  i-  ••niiil 

"The  i  .M  ici  tnc*-4  ol'  this  view  ap|»*\n's   t'lirtluM*  tVom  the  f  »rsii   of 
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the  diffusion-images  of  a  point  of  liffht.  In  accurate  accommoda- 
tion the  diffusion-spot  is  very  small,  and  nearly  round,  while  a 
nearer  point  appears  extended  in  breadth,  and  a  more  remote  one 
seems  to  be  extended  in  height.  The  signification  of  this  pheno- 
menon must  be  clearly  understood,  and  apfK^ars,  therefore,  to  de- 
mand more  particular  explanation. 

"Let  us  suppose  the  total  deviation  of  light  in  the  eye  to  be  pro- 
duced by  a  single  convex  refractinec  surface,  with  the  shortest  radius 
of  curvature  m  the  vertical,  and  the  longest  in  the  horizontal, 
meridian.  These  two  are  then  the  principal  meridians.  Through 
a  central  round  opening  (Fig.  160,  v  v  A  A)  let  a  cone  of  rays  pro- 
ceeding from  a  point  situated  in  the  prolonga- 
tion of  the  axis  of  vision,  fall  upon  this  sur- 
face; of  this  cone  let  us  consider  only  the 
rays  situated  in  the  vertical  plane  v  v,  and 
the  rays  situated  in  the  horizontal  plane  A  A, 
whereof  respectively  the  points  v  v  and  h  A 
are  the  most  external.  After  the  refraction, 
both  approach  the  visual  axis  (which  perpen- 
dicular to  the  plane  of  the  drawing  passes 
through  a),  v  v  does  so,  however,  more  rapidly 
than  n  A.  Before  union  they  therefore  lie  in 
the  ellipse  Ay  as  in  Fig.  161,  and  where  v  v  meet  in  one  point  B^ 
A  A  have  not  yet  come  to  a  focus.  Thereupon  we  now  find  in 
succession  v  v  already  intersected,  A  A  approached  to  one  another. 


Fig.  160. 


A 
V 


Fig.  161. 
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h  C^T^^^  — ^  ^  (B^  i»©T,  tiQti^ 
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C,  D,  E  ;  further,  A  A  united  in  one  point,  and  v  v  after  intersec- 
tion more  widely  separated,  JF;  finally,  both  intersected,  6r.  The 
focus  of  t;  V  therefore  lies  most  anteriorly,  that  of  A  A  most  poste- 
riorly in  the  axis.  The  space  between  the  two  points,  where  rays 
of  different  meridians  intersect,  may  be  called  the  focal  interval 
(intervalle  focal^  or  Brennstrecke  of  Sturm).  From  the  above 
ngures,  it  is  now  evident  what  successive  forms  the  section  of  the 
cone  of  light  will  exhibit.  In  the  middle  of  the  focal  interval  Z>, 
it  will  be  nearly  round,  and  anteriorly  through  oblate  ellipses,  C, 
with  increasing  eccentricity,  it  will  pass  into  a  horizontal  line  B; 
posteriorly  through  prolate  ellipses,  E^  it  will  come  to  form  a  verti- 
cal line  jP,  while  before  the  focal  interval  a  larger  oblate  ellipse,  A^ 
and  behind  it  a  larger  prolate  ellipse,  (?,  will  bS  found." 

The  position  of  these  figures  with  regard  to  the  focal  interval  is 
shown  in  Fig.  162.  In  the  cone  of  light  emanating  from  i,  are 
depicted  the  rays  which  impinge  upon  the  vertical  meridian  V  V 
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and  upon  the  horizontiil  meridian  11 H.    The  former  are  united  in 
0,  tbe  latter  in  m,  so  that  o  m  is  the  focal  interval. 

Jig.  lea. 


1  i  C  D    B 
Aft«r  Scbirmer. 


la  Fig.  162,  the  letters  A,  B,  C\  D,  E,  F,  and  G  correspond  to 
the  eariie  letters  in  Fig,  16L  The  rays  which  lie  in  the  plane  of 
the  vertical  meridian  V  V  (m  Fig.  162)  are  brought  to  a  focus  at 
0,  where  the  rays  which  lie  in  the  plane  of  the  horizontal  meridian 
Ji  //,  are  not  yet  united,  but  form  the  horizontal  line  A  A  (the  an- 
terior focal  line).  The  rays  i/ if  are  united  further  back  at  m, 
where  the  vertical  rays  form  the  vertical  line  v  v  (the  posterior  focal 
line).  The  distance  between  these  two  focal  lines  forms  the  focal 
interval*  The  anterior  focal  line  h  h  corresponds  to  the  position  of 
tlte  meridian  of  the  lowest  refractive  power,  whereas  the  posterior 
focal  line  v  p^  to  that  of  the  nieridiun  of  highest  refraction.  Gene- 
rally the  astigmatic  patient  endeavors  unconsciously  so  to  regulate 
bis  acconimndation  that  the  middle  portion  of  the  focal  interval 
tails  upon  the  retina;  in  this  way  only  a  small  round  cii*cle  of  diffu- 
sion D  (Fig,  161)  is  formed,  and  the  object  is  more  distinctly  seen 
tlian  it  would  be  at  the  anterior  or  posterior  extremity  of  the  focal 
interval  In  case  that  the  anterior  extremity  of  the  focal  interval 
(and  if  this  is  the  focus  of  the  vertical  meridian)  ftills  upon  the 
retina,  a  eirenlar  flame  api^^ars  of  a  horizontal  luminous  line.  The 
reverse  will  of  course  occur  if  the  posterior  extremity  of  the  focal 
line  (if  this  corresponds  to  the  focus  of  the  horizontal  meridian) 
falls  upon  the  retina,  for  then  the  flame  will  appear  as  a  vertical, 
luminous  line.  Hence,  horizontal  and  vertical  stripes  will  be 
stiarply  and  distinctly  seen  when  the  diffusion-images  of  all  the 
jioints  of  the  stripe  form  respectively  horizontal  and  vertical  lines, 
which  cover  one  another  in  the  stripe;  and  this  will  be  the  case 
when  the  beginning  and  the  end  of  the  focal  interval  correspond 
resjiectively  to  the  percipnent  surface  of  the  retina  {Bonders). 

Although  we  have  hitherto  assumed  that  the  principal  axes  of 
curvature  correspond  with  the  vertical  and  horizontal  meridians, 
it  must  be  mentioned  that  they  may  deviate  considerably  from 
these.  Also,  that  instead  of  the  minimum  of  curvature  corre- 
j)onding  with  the  horizontal  meridian,  and  the  maximum  with 
the  vertical,  the  reverse  may  even  obtain,  and  the  maximum  cur- 
vature coincide  with  the  horizontal  meridian. 

The  aberration  which  is  due  to  a  difference  in  the  focal  distance 
of  the  two  principal  meridians,  is  called  remdar  astigmatism,  and 
depends  ujK>n  the  curvature  of  the  cornea.    Whereas  the  uberration 
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which  is  due  to  a  difference  in  the  refraction  in  one  and  the  same 
meridian,  is  called  irregular  astigmatism,  and  is  generally  caused 
by  a  peculiarity  in  the  structure  of  the  crystalline  Tens,  and  cannot 
be  corrected  by  cylindrical  glasses.  It  often  gives  rise  to  monocular 
polyopia.  The  two  forms  sometimes  coexist.  The  degree  of  regular 
astigmatism  met  with  in  normal  eyes  is  generally  too  slight  to 
cause  any  impairment  of  vision  ;  but  when  it  is  more  considerable, 
the  sight  is  indistinct.  This  amblyopia  is  due  to  circles  of  diffusion 
being  formed  upon  the  retina,  which  cross  and  overlap  each  other. 
The  greater  the  difference  in  the  refraction  of  the  principal  meri- 
dians, the  more  considerable  will  be  the  circles  of  diffusion  and 
consequent  indistinctness  of  vision.  If  the  astigmatism  is  at  all 
high  in  degree,  the  acuteness  of  vision  is  much  impaired,  both  for 
near  and  distant  objects.  If  the  eye  is  myopic  or  hypermetropic, 
we  find  that  we  cannot  with  any  spherical  lens  produce  a  very 
decided  improvement,  or  raise  the  acuteness  of  visio.n  to  the  normal 
standard. 

The  diagnosis  of  astigmatism  may  generally  be  made  without 
much  diflSculty ;  but  it  is  necessary  to  follow  a  settled  line  of 
examination,  otherwise  the  beginner  will  fall  into  great  confusion, 
and  waste  a  large  amount  of  time.  Numerous  mSies  of  discover- 
ing the  presence  of  astigmatism,  and  of  estimating  its  degree  are 
in  use  ;  but  the  following  are  the  simplest  and  most  practical. 

In  the  first  place,  we  must  carefully  examine  the  acuteness  of 
vision,  and  ascertain  which  number  of  Snellen's  types  the  patient 
can  see  at  a  distance  of  20'.  If  the  acuteness  of  vision  is  below  the 
normal  standard  (if  he  cannot  read  No.  xx),  we  must  trv  whether 
it  can  be  raised  to  this  by  concave  or  convex  spherical  lenses.  If 
we  fail  in  doing  so,  we  must  suspect  the  presence  of  astigmatism, 
and  next  proceed  to  determine  the  situation  of  the  two  principal 
meridians  \l  «.,  the  maximum  and  minimum  of  curvature).  This 
may  be  done  by  directing  the  patient  to  look  at  a  small,  distant 
point  of  light  (varying  trom  two  to  four  millimetres  in  diameter, 
and  seen  through  a  small  opening  in  a  large  black  screen).  The 
patient  should  be  placed  at  a  distance  of  from  12  to  16  feet,  and 
directed  to  look  at  the  luminous  point.  The  latter  will  not  appear 
round  if  the  eye  is  astigmatic,  but  will  be  elongated  in  a  certain 
direction,  according  to  the  fact  whether  the  light  is  nearer  or 
further  off  than  the  point  for  which  the  eye  is  accommodated. 
Thus,  if  the  maximum  of  curvature  coincides  with  the  vertical 
meridian,  the  luminous  line  will  be  horizontal  if  the  eye  is  accom- 
modated for  a  further  point,  and  vertical  if  it  is  adjusted  for  a 
nearer  point.  Weak  concave  and  convex  lenses  are  then  placed 
alternately  before  the  eye  (the  latter  being  thus  changed  into  a 
myopic  or  hypermetropic  one),  and  the  anterior  and  posterior  focal 
line  brought  alternately  upon  the  retina.  The  direction  of  this 
line  will  depend  of  course  upon  the  direction  of  the  principal 
meridian. 

A  better  test  object  is,  however,  formed  by  a  series  of  straight 
lines,  which  cross  each  other  in  the  centre  of  a  circle.    For  this 
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purpose,  I  Imve  found  Dr.  GreenV  test  objects  the  beet,  and 
them  ill  i»reference  to  any  others.    He  employs  three  figures,  whici 
can  \ye  arranged  in  such  a  manner  as  to  amplify  and  cheek  th€ 
results  obtained,     I  have,  however,  found  that  one  of  the  difi_ 
(Fig.  163)  is  sufficient     It  consists  of  a  circle,  traversed  by  a  set 

Fig.  163. 


twelve  triple  lines,  corresponding  to  the  figures  on  a  watch  dial  ; 
the  figures  being  placed  at  the  extremity  of  the  set.s  of  linci^^  as  in 
JuvaTs  optometer  (Fig,  1(34).  Each  line  is  equal  in  thickness  to 
the  lilies  employed  by  Snellen  in  the  construction  of  No.  xx  of  his 
test  ty[»es,  and  is  designed  to  be  distinctly  seen  at  a  distance  of 
about  20'.  The  circle  is  about  12J''  in  diameter.  Snellen  uses  a 
semicircle  of  straight  lines. 

This  test  circle  is  to  be  placed  at  the  distance  of  20',  and  if  the 
patietit  can  see  all  the  lines  distinctly  and  sharply  detined  (any 
existing  inyopia  or  hypcrmetropia  being  corrected  bv  suitable 
spherical  lenses),  he  is  not  astigmatic.  But  if  only  the  line  in  one 
nieridian  apyieai-s  clear  and  sharply  deiined,  whilst  the  othera  are 
indistinct,  the  presence  of  astigmatism  is  proved,  and  the  direction 
of  the  distinct  line  corresponds  to  the  meridian  of  the  higheet 
refraction.  If  we  now  wish  to  discover  the  degree  and  nature  of 
the  astigmatism,  and  are  only  supplied  with  spherical  lonaes,  we 

•  Vlilo  Dr  Green's  piip4»r  on  *^The  Detection  and  Measurement  nf  Astiiftiintistn,*' 

in  Uie  Amerirjin  Journal  of  Medical  Sciences^  Jniinnry,  tS67.     Moro  recently  Dr. 

Green  hm  di^vised  n  n\\]\  more  complete  set  of  lesTa  for  ftstigmailsm,  as  weU  m  some 

'  higeniouH  color  trsts  for  Uic  same  piirpose  (vide  •*  The  TransacUout  of  the  Amcri- 

cau  OphtUaJmologicaJ  Society,  1869"). 
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try  the  weakest  concave  or  the  strongest  convex  lens  which,  placed 
in  a  stenopaic  apimratus,*  enables  the  patient  to  see  all  the  radiating 
lines  with  equal  distinctness.  If  a  concave  lens  is  required,  it  is  a 
case  of  myopic  astigmatism,  whereas  it  is  hypermetropic  if  a  convex 
lens  is  required.  Dr.  Pray  has  devised  some  very  useful  test  letters, 
which  are  composed  of  stripes  running  at  different  angles,  by  which 
the  presence  of  astigmatism  may  be  readily  discovered."  (Knapp's 
"Archiv.,"i.  p.  17.) 

If  we  possess  a  trial  case  of  cylindrical  lenses,  the  weakest  con- 
cave or  strongest  convex  cylindrical  glass  should  be  found  which 
renders  all  the  radiating  lines  quite  distinct  and  clearly  defined. 
When  we  have  found  the  lens  which  corrects  the  astigmation,  the 
patient's  sight  should  next  be  tried  with  Snellen's  test  types,  in 
order  that  we  may  accurately  ascertain  the  degree  of  improvement 
of  sight  produced  by  it.  In  cases  of  hy|>ermetropia,  the  effort  of 
accommodation  often  conceals  a  considerable  portion  of  the  astigma- 
tism, and  may  thus  greatly  mislead  us  as  to  its  actual  degree.  The 
examination  is  therefore  greatly  facilitated  if  the  accommodation  is 
first  paralyzed  by  atropine,  it  is  only  thus  that  we  can  arrive  at 
the  true  state  of  refraction,  for  spasmodic  contraction  of  the  ciliary 
muscle  may  not  only  more  or  less  correct  the  astigmatism,  but  may 
increase  it.  Indeed  spasm  of  tlie  ciliary  nmscle  may  change  a  hyper- 
metropic into  a  myopic  astigmatism  which  is  owing  to  an  irregular 
conti-action  of  the  fibres  of  the  ciliary  muscle.*  In  the  above  modes 
of  examination  each  eye  is  to  be  tried  separately. 

Javal  has  devised  the  following  ingenious  instrument  for  the 
rapid  determination  and  correction  of  astigmatism.*  It  is  in  the 
form  of  a  stereoscope  mounted  upon  a  stand,  and  is  supplied  with 
convex  spherical  lenses  of  about  5"  focus.  In  high  deii:ree8  of  hyper- 
metropia  a  lens  of  3"  should  be  employed,  whereas,  in  high  degrees 
of  myopia  we  may  omit  the  convex  lenses,  or  substitute  concave  ones^ 
Two  circles  are  drawn  side  by  side  upon  a  piece  of  cardboard,  just 
as  in  a  stereoscopic  plate,  being  at  such  a  distance  from  each  other,, 
that  the  centre  of  e^ich  circle  corresponds  to  the  distance  between 
the  two  eyes.  In  the  one  figure  (Fig.  164)  are  drawn  a  series  of* 
radiating  lines,  and  at  their  extremity  are  placed  the  figures  I  to 
XII,  arranged  like  the  figures  on  a  watch  dial.  If  the  visual  lines- 
are  parallel,  the  two  circles  are  fused  into  one  image,  in  the  centre 

1  The  stenopaic  apparatus  employed  for  this  purpose  consists  of  a  small  cylinder* 
open  at  one  end,  so  as  to  fit  closely  to  the  eye,  the  other  end  being  furnished  with. 
a  small  slit,  which  can  be  readily  narrowed  and  widened.  The  effect  of  this  slit 
(which  should  be  set  to  a  width  of  about  1^  or  2  millimetres),  is  of  course  to  admit 
only  rays  in  a  certain  direction,  excluding  all  the  others.  The  box  of  the  cylinder 
should  be  made  to  unscrew,  in  order  that  spherical  lenses  may  be  placed  in  it. 

*  Mr.  Brudenell  Carter  has  had  Dr.  Pray*s  original  sheet  photographically  re- 
duced to  one-fourth  of  its  size.  It  is  sold  by  the  Autotype  Fine  Art  Company,  86 
Rathbone  Place,  W. 

'  Vide  Dobrowolsky's  interesting  paper  on  **  The  different  Changes  of  Astigma- 
tism under  the  Influeuce  of  the  Accommoiiation,'*  **  A.  f.  O.,"  xiv.  8. 

«  ''  Klin.  Monatsbl./'  1865,  836.    This  optometer  of  JaTaPsis  made  by  Nachet, 
17  Rue  St.  S^verin,  Paris. 
87 
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of  wliich  lie  the  radiating  stripes,  and  at  the  circumference  the 
figures.     On  accouut  of  the  parallel  ism  of  the  eyes,  the  latter  are 

Fig.  164. 

'"ibcommodated  for  their  far  point.  By  means  of  a  screw,  the  cirelee 
are  now  removed  further  and  further  from  the  eyes,  until  all  the 
radiating  lines,  except  one,  become  indistinct.  The  direction  of 
this  one  is  easily  identified  by  tlie  figures,  and  its  direction  corre- 
sponds to  the  diameter  of  the  highest  refraction.  Behind  the  ocu- 
lar lens  of  the  one  eye  is  arranged,  upon  a  pivot,  a  series  of  concave 
cylindrical  lenses,  so  that  they  can  bo  rapidly  rotated  in  front  of 
the  eye,  until  the  lens  is  found  which  corrects  the  astigmatism  and 
indicates  its  degree.  These  lenses  are  arrant^^ed  in  such  a  manner, 
that  they  can  he  used  singly  or  together,  thus  allowing  of  most 
varied  eorabinations.  After  the  degree  of  astigmatism  has  l>een 
determined,  the  state  of  the  refraction  of  the  eye  must  be  ascer- 
tained, and  the  same  apparatus  may  be  used  for  this  purpose.  After 
the  examination  of  the  one  eye  has  been  finished,  that  of  the  other 
should  be  proceeded  with,  the  scries  of  cylindrical  lenses  being 
turned  over  to  the  otlier  side.  The  principal  objection  to  this  in- 
strument is,  that  on  account  of  the  patient  being  conscious  of  the 
close  proximity  of  the  object,  he  may  not  relax  his  accommrKlation 
completely,  and  is  hence  not  in  reality  accommodated  for  his  far 
point,  and  we  may  therefore  fall  into  error  as  to  the  degree  of  his 
astigmatism.  This  error  is  to  a  great  extent  avoided  if  we  test  him 
with  the  radiating  lines  at  a  distance,  and  completely  so  if  in  a  case 
of  hypermetropiu  tbe  acconvmodation  is  paralyzed. 

Dr.  Thomson'  has  devised  a  practical  test  for  ametropia  which 
will  be  also  found  very  useful  in  detecting  astigmatism :  it  is  based 
ui>on  the  ex|>eriment  of  Scheiner.  He  has  shown  tliat  whenever 
the  visual  axis  is  too  long  (myopia),  or  too  short  (hyi>ermetropia), 
a  point  of  light  used  as  a  test  object  will  appear  double  to  the  eye 

'  TransBCtionB  of  Ibe  Americ«.a  Qpblhtilmological  Sooie^,  1870,  p.  98  [and ^ 

Journ.  of  Med.  Sci.,**  Jan.  1870,  p.  76,  and  Oct.  1870,  p.  414.    Alao  0ro88*»  Surg. 
5tli  cd.  voL  ii,  p.  287]. 
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of  the  observer  when  it  is  examined  through  two  small  perforations 
in  an  opaque  screen.  In  myopia  the  double  images  are  homony- 
mous, in  hypermetropia  crossed. 

The  patient  is  placed  5  metres  [Fig.  165.] 

from  a  small  point  of  light,  hav- 
ing  before  his  eye  an  opaque 
screen  with  two  perforations  in 
it,  each  .5  mm.  in  diameter,  and 
placed  4  mm.  apart.  A  piece  of 
ruby  glass  is  placed  over  one  of 
the  holes,  so  that  he  can  readily 
distinguish  between  the  two 
imaj^es. 

[Dr.  Thomson's  optometer, 
which  may  readily  be  made 
with  a  visiting  card  and  a  pin, 
consists  of  four  screens  of  thin 
metal  or    cardboard    perforated  \^       '       ^ 

as  follows: — 

No.  1.  One  hole,  1  millimetre  diameter. 
"    2.  Nine  holes,  J        **  " 

"    8.  Two  boles,  3  millimetres  apart,  *  millimetre  diameter. 

it    4        it        **     4  **  **      \  **  ** 

The  patient  should  be  placed  in  a  darkened  room,  at  not  less  than 
16  feet  from  a  lighted  candle,  and  should  look  through  No.  1,  and, 
at  the  same  time,  move  the  screen  quickly  before  his  eye.  If  the 
length  of  the  axis  of  the  eye  be  normal,  and  the  refraction  hence 
emmetropic,  the  point  of  light  will  remain  stationary ;  should  the 
eye  be  ametropic  the  light  will  move  with  each  movement  of  the 
screen.  With  No.  2,  the  light  will  appear  single  to  an  emmetropic 
eye,  multiplied  to  an  ametropic.  With  No.  3,  the  light  which 
enters  the  two  perforations  will  appear  to  the  observer,  when  placed 
near  his  eye,  to  come  from  two  large  circles,  at  the  screen,  which 
overlap  each  other  at  their  inner  borders.  In  this  overlapping  space 
only  will  the  test  light  appear  double  to  an  ametropic  eye ;  and  care 
must  be  exercised  that  the  patient  uses  both  apertures,  and  that  his 
attention  is  fixed  upon  the  overlapping  space.  This  screen  is  pro- 
vided with  a  slide  of  ruby  colored  glass  which  can  be  pushed  over 
either  perforation  and  thus  color  red  the  light  which  passes  through 
it.  To  an  ametropic  eye  the  light  point  in  the  overlapping  space 
will  appear  as  two  lights.  On  sliding  the  red  glass  over  the  perfo- 
ration on  the  right  side,  the  light  on  tne  right  appears  crimson,  and 
thus  indicates  tnat  the  axis  of  the  eye  is  too  long.  To  an  hyi^er- 
metropic  eye  the  left  hand  light  would  become  colored,  indicating 
the  axis  to  be  too  short. 

With  No.  4,  we  can  determine,  without  test  glasses,  the  degree 
of  optical  defect,  by  estimating  the  apparent  distance  apart  of  the 
two  lights  as  they  appear  to  an  ametropic  eye.    There  is  a  mea8ure4 
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«ud  £xed  quamitT^  4  iuilliiuetre&  Id  tbe  Bcreen.  and  tlie  patieut 
fibould  lie  }ilmjed  at  a  fb^ed  dif^uoKie.  1^  ieeu  from  a  fimall  ]H«iiii  of 
h^U  vlittti  tlie  d*-|:rw  c*f  the  dtdtKJL.  aud  Lbf  projier  jsrlaflBep  fcir  its 
tn.>«%»ink»u.  cau  be  aaoenaiiied  bx  tLe  meBBOPement  of  tfae  disiauoe 
l»etwwwu  lilt*  TWO  lipLitu  WLejv  xiif  «ncie  }»omT  of  iixrirt  ajijieur^ 
<ioul>ku  ajtjoxttbi^  to  h  a  w^^^do  iirlit-  miTi]  erf  liie*  ionr  j^oints-wLiti 
i1h^  iwTk^t  tlitu  }ieroe':T«^.  iLf  ri£:iit  Land  one  of  linr  £x^td.and 
tLe  left  Ittind  i«ie  of  tl*  inoring  BfiiiE,  are  «;ii}«erini|«ciBed.  and  Le 
Tiitni  «iw»  buT  liiivfc.  Br  uitsasuriiiT  the  disianee  l*pr«r««eu  tiie  two 
lijcbu  vf  «re  al»ie  w  astieruiii  liir  ojcioal  otifctii:  vj  refertsneie  xo  xij^ 
tal^jie  below. 


CFl^  l«.I 


A  b'afrkec^i  «i>k-  t^tc  rEAi«  in  dianuecer.  LaT:qr  wi.:te  Iir«- 

ot*  itK-L  a^art  (aijL?^  oo  it*  lacie,  attaeL*ti  to  a  ^r^^^  •.*ai»iJesd-rik 
fcv  a  {.iToc.  LaTtn^  in  13  occtr^  ii  •i-f^ciL^i^c  i 
indi  in  diameter.  tLronrfi  whicii  db*  li^t  oc  a 
caiwlle  maj  be  transmittaL  affoni*  a  th^^  oerfat 
inrttranwrnt.  Let  the  pttti^ecc  regard  tfcj*  point 
fj(  li^Lt.  and  wL«ra  it:  aj^edn?  d'-acle.  Lk  cah 
<i*:t*rniiin^  the  ciiixL«rr  or  wLitc  line^  fc-^rwetra 
tL<c  IiirLt.%  and  L«?L«:e  rL«r  d*>cai:«:t;»  *Lcot*  the 
liuei  arn:  «jn*r  iD«:L  af-art.  By  rotarinir  tne  dLrk 
and  <:hani?in'£  tiie  p>fclti'>c  '.-r  thtr  scretrii.  in  ea:<€S 
ot'  arftrgiuati.-im^  any  mtridlan  of  the  eye  can 
\j^  exaniiD«^i. 

TL<r  t'ol lowing  diagram  iTi<c>  16T\  o(  an  em- 
nj*:tropto  eye  itidicatet?  th«^  pacL  of  tlie  light  ad- 
riiitteil  through  each  ofening.  and  the  p06itii>a 
of  eai:h  image  which  is  tLoi*  tX^rmed.  When  the 
eye  i:*  emmetropic,  the  two  images  are  *ufier- 
imp<ji§etl  and  appear  a^  one;  when  hypermetropic  or  myopic,  two 
imagetf  are  formed  up<jn  the  retina.  The  dotted  line  re[»rei?ent;»  the 
itttth  of  the  re«l  ray  which  tall.s  U[.»on  one  -jidc  of  the  retina  in 
riy[»erTij«:;tro[)ia,an<l  upon  the  other  in  njy^»pia ;  a  fact  which  enables 
these  def<ict.i  to  b«  instantly  dij*tinguii*he<l.J 

I>jDder4  hart  di.**tinguirthe<l  three  forms  i)f  a:?tigmat ism,  viz. :  L 
Slrii[»le  a?*tigniatiHm ;  11.  Coriip43und  astigmati^jm ;  ITL  Mixed 
ut4tigmatiHn). 

I.  Simple?  Astigmatism. — The  rotate  of  refnicti^>n  of  the  one  prin- 
ci[»ul  meridian  ii*  emmetn^pic,  whereas  that  «.>f  the  otlicr  is  either 
myopic  or  hyj>ermetropic.     U  we,  in  such  a  case,  turn  the  slit  of 
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the  8tenopaic  apparatus  in  the  direction  of  the  normal  meridian, 
the  acuteness  of  vision  will  be  perfect,  whereas  a  certain  concave  or 
convex  spherical  lens  will  be  required  if  the  slit  is  turned  in  the 
direction  of  the  other  meridian. 

[Fig.  167. 


Diagram  showing  Hjp«rmetropia  at  a,  Myopia  at  6,] 

Simple  astigmatism  is  divided  into:  1.  Simple  myopic  astiffma- 
tism  (Am),  in  which  myopia  exists  in  the  one  principal  meridian, 
and  emmetropia  in  the  other.  2.  Simple  Hypermetropic  Astigma- 
tism (Ah).  In  this  there  is  hypermetropia  in  the  one  principal 
meridian,  and  emmetropia  in  the  other. 

II.  Compound  Astigmatism. — In  this  form,  myopia  or  hyperme- 
tropia exists  in  both  principal  meridians,  but  it  varies  in  degree. 
If  the  stenopaic  slit  be  used  in  such  cases,  it  will  be  found  that  a 
different  concave  or  convex  lens  will  be  required  in  each  of  the 
principal  meridians,  in  order  to  render  the  acuteness  of  vision 
normal. 

We  must  here  also  distinguish  two  forms:  1.  (Compound  Myopic 
Astigmatism  (M  +  Am).  Myopia  exists  in  both  principal  me- 
ridians. 2.  Compound  Hypermetropic  Astigmatism  (H  -f  Ah). — 
Hypermetropia  exists  in  both  principal  meridians. 

III.  Mixed  Astigmatism. — This  is  a  rare  form,  in  which  the  one 
principal  meridian  is  myopic,  the  other  hypermetropic.  We  must 
here  also  distinguish:  1.  Mixed  astigmatism,  with  predominant 
myopia  (Amh).  2.  Mixed  astigmatism,  with  predommant  hyper- 
metropia (Ahm). 

Knappand  Schweigger  have  pointed  out  that  the  ophthalmoscope 
also  furnishes  us  with  a  valuable  and  easy  diagnostic  symptom  of 
regular  astigmatism.  On  examining  in  the  direct  method  an  eye 
affected  with  astigmatism,  it  will  be  found  that  the  optic  disk, 
instead  of  being  round,  appears  elongated  in  one  direction,  and  that 
the  latter  corresponds  exactly  to  the  meridian  of  greatest  curvature. 
For  as  the  focal  distance  is  shorter  in  this  meridian  than  in  the 
other,  the  image  must  also  be  more  magnified  in  this  direction.  If 
we  now  examine  the  same  eye  in  the  inverted  image,  the  optic  disk 
will  appear  elongated  in  the  opposite  direction;  thus,  if  in  the  erect 
image  the  disk  appears  oval  in  the  vertical  direction,  in  the  inverted 
it  will  appear  oval  in  the  horizontal  direction,  and  this  at  once 
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proves  the  existence  of  regular  astigmatism,  and  showa  also  that 
the  vertical  meridian  is  of  greater  curvature,  and,  consequentljr, 
has  a  less  focal  distance  than  the  horizontal.  The  comparative  ex- 
amination in  the  erect  atid  inverted  image  therefore  furnishes  as 
with  a  most  valiiahle  aid  to  diagnosis,  which  will  often  sjmre  us 
the  necessity  of  a  long  and  intricate  subjectis^e  examination. 

In  examining,  in  tlio  erect  image,  an  eye  aflected  with  hyperme- 
tropic astigmatism,  it  will  also  he  found  that  in  order  to  see  with 

nal  distinctness  the  vessels  i*unning  in  diftereut  directions,  the 
state  of  accommodation  of  the  observer's  eye  has  to  undergo  a 
change. 

Mr.  Bowman  "  has  been  sometimes  led  to  the  discovery  of  regular 
astigmatism  of  the  cornea,  and  the  direction  of  the  chief  meridians 
b^'  using  the  mirror  of  the  ophtbalnioseoi>e  much  in  the  same  way 
as  for  slight  degrees  of  conical  cornea.  The  observation  is  more 
ea^y  if  the  optic  disk  is  in  the  tine  of  sight  and  the  pupil  large. 
The  mirror  is  to  be  held  at  2  feet  distance,  and  its  inclination 
mpidly  varied,  so  as  to  throw  the  light  on  the  eye  at  small  anerlea 
to  the  porijendicular,  and  from  opposite  sides  in  succession,  in  suc- 
cessive meridians.  Tbe  ai'ea  of  tlie  pupil  then  exhibits  a  somewhat 
linear  shadow  in  sooie  meridians  rathtT  than  in  others."** 

Mr*  Couper  has  lately  ehown^  that  cases  of  mixed  astigmatisni 
may  he  readily  diagnosed  with  the  opthalmoscopic  mirror  alone; 
an  inverted  or  an  erect  image  becoming  alternately  visible  accord- 
ing as  the  observer  views  the  fundus  througli  the  njeridian  of  the 
greatest  or  of  the  least  curvature,  Mr.  Ck)uper  has  kindly  furnished 
me  with  a  brief  outline  of  some  of  his  observations;  and  I  can^ 
from  my  own  experience,  recommend  his  mode  of  examination  as 
very  practical  and  useful.  For  this  examination  he  emplovs  a 
concave  mirror  of  silvered  glass  of  about  30  inches  focus,  wliich 
enables  him  to  illuminate  tlie  fundus  at  a  maximum  distance  of 
aljout  5  feet.  A  concave  mirror  of  6"  or  8"  focus  scatters  the  rays 
too  much  to  permit  of  an  adequate  illumination  at  even  half  this 
distance.  A  twofold  object  is  served  by  commencing  the  examina- 
tion from  an  extreme  distance  of  5'.  1.  Very  small  degrees  of 
myofjia  can  l>e  recognized  by  the  inverted  aerial  image,  which  is 
thus  placed  beyond  the  observer's  near  point.  2.  The  meridian 
planes  of  maximum  and  minimym  curvature  are  sometimes  clearly 
revealed  by  the  distortioti  which  the  image  undergoes  when  view<^ 
from  a  distance.  It  is  best  to  have  the  accommodation  paralyzed 
with  atropine,  and  the  surgeon  should  then  recede  to  a  sufficient 
distance  to  make  sure  of  gaining  an  inverted  image,and  next  direct 
tbe  patient  to  follow  with  the  eye  under  observation  gentle  move- 
ments of  the  forefinger,  in  a  horizontal  and  vertical  direction,  and 
then  notice  in  which  direction  and  at  what  distance  he  gains  the 
inverted  or  the  erect  image. 

Mr.  Omjier  lays  special  stress  upon  the  fact,  that  in  this  mode  of 
examination  the  observer  may — by  taking  strict  account  of  the 
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adjustment  of  his  own  eye — ^gain  a  much  more  definite  result  than 
the  mere  existence  of  asymmetry  of  the  media.  For  instance,  if 
the  observer,  with  his  eye  adjusted  for  parallel  rays,  obtains  at  a 
minimum  distance  a  clear  imae;e  of  the  linear  details  of  the  fundus 
in  one  particular  direction,  ami  if,  being  emmetropic,  he  cannot,  by 
any  adjustment  of  which  his  eye  is  capable,  obtain  a  clear  image 
of  those  details  running  at  a  right  angle  to  the  former,  he  knows 
that  he  has  before  him  a  case  of  simple  myopic  astigmatism. 
Whereas,  if  he  gets  a  clear  image  of  certain  details  when  his  eye 
is  accommodated  for  parallel  rays,  and  can  then,  by  exerting  his 
accommodation,  render  this  image  dim,  and  at  the  same  time  gain 
a  distinct  view  of  linear  details  lying  at  a  right  angle  to  those  first 
seen,  he  knows  that  he  has  to  deal  with  simple  hypermetropic 
astigmatism.  Again,  if  no  part  of  the  image  be  distinct  at  the 
minimum  distance  except  he  exerts  a  certain  amount  of  accommo- 
dation, and  if,  moreover,  he  is  obliged  to  exert  a  different  degree 
of  accommodation  in  order  to  see  in  succession  linear  details 
placed  at  a  right  angle  to  each  other,  it  proves  that  it  is  a  case  of 
compound  hypermetropic  astigmatism.  Mr.  Couper  has  also  found 
that  it  is  possible  to  diagnose  astigmatism  by  means  of  the  change 
of  form  which  the  inverted  image  of  the  optic  disk  undergoes, 
when  the  distance  of  the  object  lens  from  the  eye  is  varied.  This 
test  is  founded  on  an  observation  of  Mr.  Jonathan  Hutchinson's 
regarding  certain  contrasted  peculiarities  of  the  inverted  image  in 
myopia  and  hypermetropia.  In  hypermetropia  the  size  of  the  disk 
apj)ears  to  diminish  as  the  object  lens  is  moved  further  from  the  eye 
of  the  patient ;  whereas  in  myopia  it  is  enlarged.  Now  Mr.  Couper 
has  observed  that  in  simple  hyj)ermetropic  astigmatism  the  image 
of  the  disk  contracts,  as  the  lens  recedes  from  the  eye,  in  the 
diameter  corresponding  to  the  plane  of  minimum  curvature,  and 
undergoes  little  or  no  change  in  size  in  the  opposite  diameter. 
Whereas  in  simple  myopic  astigmatism  its  image  is  enlarged  in  the 
diameter  of  maximum  curvature,  and  remains  unchanged  in  the 
opposite  diameter. 

Astigmatism  is  generally  congenital  and  often  hereditary;  it  may, 
however,  also  be  acquired.  The  congenital  astigmatism  is  mostly 
regular  and  dependent  upon  asymmetry  of  the  cornest.  In  the 
majority  of  cases  it  is  present  in  both  eyes,  although  perhaps  in 
varying  degree.  Donders  has  found  that  abnormal  astigmatism 
occurs  far  more  frequently  in  hypermetropic  eyes  than  others; 
indeed,  he  even  thinks  that  out  of  six  hypermetropic  eyes  one  suf- 
fers from  abnormal  astigmatism.  The  amblyopia  which  often  exists 
in  hypermetropia,  and  which  cannot  be  remedied  by  spherical 
convex  lenses,  is  mostly  due  to  astigmatism.     We  often  find  that 

Eersons  unconsciously  correct  a  certain  amount  of  astigmatism  bv 
olding  their  head  on  one  side,  and  thus  looking  slantingly  through 
their  spectacles. 

Acquired  astigmatism  is  mostly  caused  by  inflammatory  changes 
in  the  cornea,  which  lead  to  consecutive  flattening  of  the  cornea, 
and  leave  behind  them  opacities  and  cicatrices;  it  may  aUic^  V^ 
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oiumd  bj  irrc^laritj  in  the  aj>poBition  of  the  edgttrftbeinciBioii 
after  the  opeimtion  of  extraction  of  cataract.  vTe  oocasaonally 
find  that  if  irideetoniT,  or  iridodeeia,  is  performed  in  eases  of  opacity 
of  tlie  ooniea«  a  eomaderable  dep^ee  of  amMjropia  perrasta  after  the 
<^ieration«  althonrii  the  pnpil  is  now  brooght  opporite  to  a  trana- 
parent  portion  oi  the  cornea.  On  examination*  we  then  obaerFe 
that  in  many  of  theae  caaes  this  weaknew  of  sis^t  is  doe  to  astig^- 
matiam^  and*  that  rinon  is  gneatlv  improred  br^a  crlindrical  lena. 
Acquired  aetigmatism  maj  alao  \ie  caused  bj  dislocation  of  the 
erratalKne  lens«  more  )iarticalariv  if  it  is  obliquelj  displaced  in  the 
araa  of  the  papiL 

The  best  examples  of  (Hire  resntlar  astigmatism  are  furnished  hr 
aneeeasftil  cataract  cfierations.  for  then  anj  irre^Iar  astigmatiiai 
which  mar  have  been  caused  br  the  lens,  will,  of  coone.  have  been 
lemoTvd.  * 

The  disluibanee  cf  Ti«on  produced  br  er^en  a  flight  degree  of 
astigmatism  is  irften  rerr  cneat  and  annoring,  as  the  ferm  and 
shape  of  minute  objects  \sQch  as  small  lerters*  are  so  chained*  tiua 
ther  cannot  be  se«fn  with  didtinctnesft.  buT  kx4:  biurred  and  ecw- 
ftwed.  This  is  due  to  the  &et  that  certain  (orcions  of  a  lecher  are 
ret  quite  dlstinift^  whiki  others  are  jfiuni  or  uoipparmt.  Th«^  the 
Vertical  lines  of  the  letter  H  mar  appear  ^uite  dark  and  eiear. 
whilst  the  horiaoQtal  conneetiiMr  fine  W  almost  inrisiUe.  Tbk  ako 
gires  a  peculiar  tiemulowneas^and  uncertaincr  to  the  oax£»e  of 
the  obieHrt.  Obi  accoonl  of  the  coexiscentfe  ct  trrv^ulAr  ftscigiaa- 
tisfli^  the  |<atient  mar  abo  be  aHeeted  with  mooc«kr  dxpiofva  or 
polrop'a. 

IteguLar  ^tigmatbm  biaj  be  remedied  bj  :ce  use  ct  .-jIin*L:*eaI 
leoeeik  which  enable  ife»  to  correct  the  as.on:.i.T  o&f  re£::icti*.^a  :a  ewh 
olf  the  pctncrptti  mertdtaius. 

A  erf tmlh^-al  lec^  its^  the  segmeiit  oc  a  cvllnd-f r.  and  rvrracr»  rzif?«e 
iar«  of  li^t  the  strongest  w&ich  strike  it  in  ;&  riaae  at  r^z  iuiutjo^ 
to  the  axis  of  criindrtcal  conucitre:  whervtL5  the  ray^  w'ax'ii  pa^a 
through  it»  ax»  solEer  no  deviatioa  at  ulL  la  tiiis.  ca*fr?i>jre«  ^e 
ertivdrwal  lens  ditler^  from  the  s^'hent.iiL  wiiicti  nsrhicci}  die  nys 
iia  alt  planes  of  the  sescmeat. 

Nov«  if  in  a  eaee  ^  simple  »tigmatism  the  one  pnncipal  mioi- 
ttwa  is  nocmaUso  that  rav^  ptu^ng  thrv>a^h  i*:  are  auired  esicdj 
Wfsm.  the  rettnas.  and  the  other  princtpal  meritluin  i:^  aiy .*pit.*  -^r  hr- 
faiJiiat ropie^ and  the  rar»  patKuxii:  throa^  ic  are  bmojfhc  tn?  a  DMrim 
Mibfe  or  Dehind  the  retina*  we ^i.^alii  ct.^m^.c  rhis  amuiialv  -.^f  re* 
teetioB  br  meaoifot*  a  cyliniincal  Ieot>  wu«.>^  a^:^  >i«>rr«i!>p('riit^  o> 
the  normal  mendian.  The  etKfCt  L^r'  thit^  ^'•'(lid  be  *::iar  ^Li«f  raj^ 
whidl  paas  tbrv>agfa  its  axi»  would  andenr*)  :i«?  r*er'raur:uiK  whereas 
Aoae  that  pass  in  a  ptaae  at  rijfhc  auu:les :«?  *:i*i  axis  ^"alii  imtenr) 
tiha  neeeesanr  retnction.  aud  thcu^  ueacialize  :ae  aui^uialy  which 
obtains  in  thi»  meridian. 

A  conves  crlindrical  lens  doalii  be  placed  :ii  ^ich  a    iinev^cioa 

:  itaax2»  Ilea  in  the  plane  or  the  hi:^he!^c  n^r'nicciiii^  uiendlaii,  in 

that  it  may  gire  tu  the  my^  which   audtr^r^j  '.^e  :ruiulle:$€ 
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degree  of  deflection  such  an  increased  amount  of  convergence  as  if 
they  passed  through  the  meridian  of  the  greatest  refraction. 

The  reverse  obtains  in  the  case  of  concave  cylindrical  lenses,  for 
here  the  axis  must  correspond  to  the  meridian  of  least  refraction, 
so  that  the  focal  length  of  the  meridian  of  greatest  curvature  may 
be  increased,  and  made  equal  to  that  of  the  meridian  of  least  refrac- 
tion.    A  glance  at  Fig.  162,  p.  574,  will  readily  explain  this. 

I  will  now  illustrate  the  choice  of  cylindrical  lenses  by  some 
examples. 

I.  Simple  Astigmatism. — The  state  of  refraction  of  the  one  prin- 
cipal meridian  is  emmetropic,  whereas  that  of  the  other  is  either 
myopic  or  hypermetropic. 

1.  Simple  Myopic  Astigmatism  (Am). — Let  us  suppose  that  there 
is  emmetropia  in  the  principal  horizontal  meridian  (the  far  point 
lying  at  an  infinite  distance,  i.  e.,  R  =  oo ),  but  that  in  the  principal 

.,...,.  .         1     t^       .  Ill 

vertical  meridian  there  is  myopia  =  ^^  then  Am  «~  —  ^  ■«x- 

In  order  to  correct  this,  a  concave  cylindrical  lens  of  8  inches 
focus  will  be  required,  its  axis  corresponding  to  the  horizontal  me- 
ridian, so  that  the  rays  of  light  may  here  pass  without  undergoing 
any  refraction,  and  only  those  which  pass  at  a  right  angle  to  the 
axis  (vertically)  be  refracted,  so  as  to  neutralize  the  myopia  which 
exists  in  the  principal  vertical  meridian.  To  be  quite  accurate  the 
lens  should  be  slightly  stronger  (7J  inches  focus),  for  J  an  inch 
should  be  deducted  from  the  strength  of  the  concave  lens,  on  ac- 
count of  the  distance  of  the  latter  trom  the  nodal  point.  In  hyper- 
metropia,  on  the  other  hand,  this  distance  of  about  J  an  inch  must 
be  added  to  the  number  of  the  convex  lens.  In  slight  degrees  of 
myopia  or  hypermetropia  (below  y'j  or  j'^,)  we  may,  however,  omit 
this  distance  in  the  calculation. 

2.  Simple  Hypeimetropic  Astigmatism  (Ah). — ^In  the  horizontal 
meridian  let  there  be  hypermetropia  «  y^,  in  the  vertical  emme- 
tropia, then  Ah  =  -Ta —  —  ~  fo'  *^^  *^^  patient  will  require  a 

convex  cylindrical  lens  of  10  inches  focus  with  its  axis  placed  ver- 
tically. 

II.  Compound  Astigmxitism. — In  this  form,  it  will  be  remembered, 
that  myopia  or  hypermetropia  exists  in  both  the  principal  meri- 
dians, but  that  it  varies  in  degree. 

It  will  be  found  very  much  to  facilitate  the  understanding  of 
these  cases  of  compound  astigmatism,  if  we  consider  the  eye  to  be 
aftected  with  simple  myopia  or  hypermetropia,  but  that  there  ex- 
ists besides  a  maximum  degree  of  this  anomaly  of  refraction  in  one 
of  the  principal  meridians.  We  have,  therefore,  a  certain  degree 
of  myopia  or  hypermetropia  common  to  the  whole  eye,  besides  a 
certain,  special  degree  in  one  of  the  principal  meridians. 

1.  Compound  Myopic  Astigmatism  (M  4-  Am). — Myopia  exists  in 
both  meridians,  but  to  a  higher  degree  in  the  one  than  in  the 
other. 

In  the  principal  vertical  meridian  let  M  —  ^'j. 
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In  the  principal  horizontal  meridian  let  M  =  jV*    We  then  have 

1       ,  ^  111,.  ,^1 

myopia  ^  wh  and  Am  ^  fs  —  oq  *»  -qa,  to  be  written  as  SI  =  ^q 

+  Am3-o 

In  such  a  ease,  a  8pherico-<*ylindrioal  lens  is  required,  the  one 
Burt'ace  of  wliich  has  a  epijerlcal,  the  other  a  cylindrical  curvature, 
and  itR  action  is  that  of  a  plaiio-cylindrieal  lens  combined  with  a 
planospherical  lens,  and  it  may  be  expressed  by  the  formula  for  each 
of  the  refracting  surtaces,  united  by  a  sign  ot  combination. 

Tlie  case  which  we  have  supposed  would  therefore  be  corrected  by 

30  ^  ^        30  ^  • 

For  the  spherical  and  cylindrical  surface  would  require  to  have  a 
negative  fcx^al  distance  of  30",  and  the  axis  of  the  cylindrical  sur- 
face  would  have  to  he  placed  horizontally. 

2.  Compound  Ili/pennetropie  Astigmatisjfi  (H  +  Ah), — Hyi^eraae- 
tropia  exists  in  both  principal  meridians,  but  more  in  the  one  thaa 
in  the  other. 

In  the  vertical  meridian  let  H  =  j\ 

let  II  =3  :^,    We  have  then  H  =  yq^ 


In  the  horizontal  meridian 
and  moreover  Ahs^^^ — fg 


1  .  .     XT    1 

hn^  and  we  write II  jg 


+  Ah  oj^'    Hence  a  positive  epherico- 


cylindrical  lens  will  be  required,  and  it  will  bo  corrected   by  ^o 

6  C  3(^  c.    The  axis  of  the  cylindrical  surface  being  placed  vertically. 

III.  Mixed  Astigmatism,  In  this  form,  in  which  myopia  exists 
in  the  one  prineiiyal  meridian,  and  hyficrmetropia  in  the  other,  we 
must  make  use  of  bi-cyliodrical  glai=i8es.  These  consist  of  two 
cylindrical  siirfuees  of  curvature,  the  axes  of  which  are  jK?rf)endicu- 
lar  to  one  another;  the  one  surface  is  concave,  the  other  convex. 
In  consequence  of  this,  the  efteet  of  such  lenses  is  to  render  parallel 
incident  rays  divergent  in  the  plane  of  one  axis,  and  convergent  in 
that  of  the  other.  The  axis  of  the  concave  surtace  must  be  placed 
in  the  direction  of  the  hyf>ermetro|)ic  meridian,  and  the  axis  of  the 
convex  surface  in  the  direction  of  the  myopic  meridian.  Their 
action  may  be  expressefl  by  the  formula  for  each  of  the  two  planes, 

united  by  a  sign  of  a  right  angle  |    * 

1.  Mixed  Astigmatism^  icith  predominant  myopia  (Arab). 

In  tlie  vertical  meridian  let  M  ^  ^'5,     In  the  horizontal  meridian 

let  11  s»    ^-  *     Therefore  Amh  ^  M  — -  +  H  ~  «   -,aud  is  corrected 
20  10  ^      20     6§ 


1 
20^ 


-      1 
~10^* 


by 

The  axi»  of  the  convex  surface  to  be  placed  vertically,  that 

the  concave  horizontally. 
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2.  Mixed  Astiamatism^  with  predominant  hypermetropia  (Ahm). 
In  the  vertical  meridian  let  M  «  y*g.     In  the  horizontal  meridian 

let  H  «  -- .     Therefore  Ahm  =H—  +  M=-q«^  »and  is  corrected 

The  axis  of  the  convex  surface  to  be  placed  vertically,  that  of 
the  concave  surface  horizontally. 

These  examples  illustrate  the  method  to  be  adopted  in  finding 
glasses  to  correct  the  astigmatism  and  the  ametropia.  But  in  many 
cases  it  is  not  advisable  completely  to  neutralize  the  anomaly  of 
refraction,  both  on  account  of  the  difference  in  the  size  of  the  retinal 
images  which  will  occur  if  the  lenses  are  strong,  and  also  on  account 
of  the  disturbance  in  the  combined  action  of  the  ciliary  muscle  and 
the  internal  recti  muscles.  It  is  often  desirable  that  the  astigma- 
tism should  be  wholly  corrected,  but  that  only  a  certain  portion  of 
the  myopia  or  hypermetropia  should  be  neutralized. 

After  the  operation  of  extraction  of  cataract,  the  sight  is  often 
materially  improved  by  cylindrical  lenses,  even  although  before  the 
opacity  of  the  lens  the  sight  had  been  perfectly  normal.  Such  cases 
can  only  be  explained  on  the  supposition  that  a  certain  degree  of 
corneal  astigmatism  had  been  neutralized  (compensated  for)  by  some 
lenticular  astigmatism,  so  that  when  the  lens  is  absent,  the  ill-effects 
from  the  corneal  astigmatism  make  themselves  felt.  This  condition 
must  of  course  be  distinguished  from  the  acquired  astigmatism  due 
to  a  faulty  cicatrization  of  the  section.  In  all  cases  of  extraction, 
in  which  the  sight  is  not  as  good  as  might  be  expected  from  the 
general  appearance  of  the  eye,  the  presence  of  astigmatism  should 
be  looked  for,  and  the  effect  of  cylindrical  lenses  tried. 

It  is  of  great  consequence,  that  the  axes  of  the  surfaces  of  curva- 
ture of  the  cylindrical  glasses  should  be  situated  in  the  principal 
meridians  of  the  eye,  for  even  a  very  slight  deviation  will  give  rise 
to  considerable  indistinctness  of  vision.  In  order  to  insure  the 
exact  adaptation  of  the  glasses  to  the  eye,  the  lenses  should  be  set 
in  round  frames,  which  permit  of  their  being  readily  rotated  in  any 
direction.  When  the  proper  position  of  the  axis  is  found,  the  screw 
should  be  tightened,  and  the  lens  thus  firmly  fixed  in  the  desired 
position.  The  clumsy  and  awkward  appearance  of  the  circular 
frames  may  be  greatly  diminished  by  making  them  of  a  smaller 
diameter,  or  by  naving  the  glasses  ground  down  into  oval  ones, 
and  then  reset  into  oval  frames.  But  this  requires  great  exactitude 
and  nicety. 

Irregular  astigmatism  may  be  divided  into  two  classes,  the  normal 
or  physiological,  and  the  abnormal  or  pathological. 

Nonnal  irregular  astigmatism  is  due  to  irregularities  in  the  struc- 
ture and  density  of  the  crystalline  lens,  so  that  an  aberration  of 
the  rays  occurs  as  thej  traverse  the  different  sectors,  in  consequence 
of  which  there  is  an  imperfect  coincidence,  even  after  accommoda- 
tion, of  the  images  of  the  different  sectors;  and  there  is  also  the 


ifilfi    AY^tTjicrEif  <vr  «t7itj»cTroy  ^ara  ACcossaajLTfras'. 


irtfi^rmnf f mi  ptv^pw  vv  di^  rmoait  of  €««&  feecor  in  raei£    T&e 

fh^  Uww  bm  h«n  wnw>v^  Th*  'shfeif  ^mpDim  of "dia*  tbezn.  rf 
irm^^Uir  aMfitfmoif Uim  »  p^^tjopui.  hot  tk^^iAnreness  of  Tainn.  i»  onv 
a/tt^^M.     WMiM!9iv  flu^  lacMr  in  dimfnifthi?iL  we  ouiac  recani  ic  a» 

Af^fTmai  irr^y^f  ^^JttifmiOkJtm  maj  depeoii  upon  mme  fis&ec  nr 
tlM  ^mrr^kf ^ri»;  /if  t)w»  «9vnu».  /vr  ^omii^  frrifrxlarrrr  in  c&e  «rsi*siir« 
/if  p^fW'm  f4  th^  kwt  Th*  iTrwjkmy'm  the  «*iirvau.a«  of  di« 
4^mifMk  nokj  \0i^An^  f/>  tbinmno^  ^  tike  bkcc^r  after  conieirnL  to  woical 
4^0uttfk^  mUp%  hnXtf  mif^fktht  vwtum  m  exrractifXL  of  eaacact. 
Th^^^'^i^^^^tlM  km  f](M7)^o^n^ti><faaa2«»mit»$€nsi£tiire.ts.^ 
^i^nrm^tMrii^  eskfAfSMt^  ^^  to  impbMfioent  of  tfa/e  lena.  §o  time  its 
Mjr^  I'mm^  jmrtMijr  in  tk«  area  ^j^  the  pnptl ;  wha^  mar  alao  gtw^ 
fim  Up  thm  Pmn  r4  aMtifl^ma^mfm  On  ai»oi3Bt  of  tLeae  irregnlamiisB 
in  ftlf^  ^ffu^gik  m  Uftm^  tM  nf^rMti/m  of  lamtiioiK  iaj!i  »  madi  £s- 
t//ftAfi ;  for  n^A  /ml/  4/>  th^  rajji  in  a  certain  diameter  undergo  ir- 
f^olar  f^^fw^Mm^  \m%  ^>^tn  fj^rhapi  indiridoal  raji  in  tlie  aane 
dfarMMr^  T>M;  f«tina,  tb<T«fote,  rMeireii  a  rerr  coofiued  and 
MfirrNl  irna^e,  an/l  )f«n/^  ther^  in  always  a  condideraUe  degree  of 
ifttfmirtt90ffti  //f  rinioti^  the  otijectn,  moreover,  looking  more  or  leas 
tirffffk49tl  Mtt^l  A\9^Uffiht\  (utetskttMfprjiiOimitkf.  Monoealar  diplo|Ha  or 
\ffAjf4f\Au  in  t4um  alno  jfM^eni.  Amongnt  the  objectiTe  svmplomi 
//f  imffffilar  Miif(miUinrn  majr  be  mentioned  irregalaritjr  of  the  cor- 
fieal  r^edtforw,  i)m  nniface  of  the  irin  afifiearine  perhap  abo  soine- 
wfiat  wary*  Witfi  the  ohMqna  ilhimination  changes  in  the  com- 
tfir#f  //f  th*!  c/imea  or  of  f h^j  fi^mition  of  the-  lens  are  easily  recognized. 
(ht  4i%fifn\u\Uff  f  h^!  ffififliJN  wiUi  the  ophthalm^-^ficope,  the  optic  disk 
and  r«;tinal  y4mmAn  will  amKiar  distorted  and  irregular,  and  there 
will  }m  a  nion?  or  hsim  well-markr^l  fiarallax. 

Whilst  th<j  irnfgular  aMtigniatiHm  cannot  be  corrected  by  cylin- 
drirtal  f/^hmmm^  it  in  often  HUfwreptible  of  improvement  by  stenopaic 
n\M*4'.Uw.Um^  which  render  the  image  Icha  dintorted  and  confoaed,  by 
ftx^dudirig  a  large  jKirtion  of  the  irregularly  refracted  rays.  If 
ri'iriilar  aHtigmatiMm  crK!xiHt  with  the  irregular,  it  will  generally  be 
nfivHtitugeotm  to  ci^rrect  thi^  by  prosier  cylindrical  lenses. 


M..-AniAKIA  (AKSENOE  OP  THE   CRYSTALLINE  LENS). 

Tlilfl  PMiiillliiMi  may  bo  due  to  an  operation  for  cataract,  to  absorp- 
fliMi  mI'  lliM  liMiN  iirt4»r  traumatic  cataract,  or  dislocation  of  the  lens 
Itidi  lliM  vlli'iMHm  linnior;  it  nmy  also  he  congenital.  The  state  of 
n»ri'ni«linn  1»  «»!'  rouiw»  groatly  altered  by  the  absence  of  the  lens, 
'riinw,  iiti  iMiinipf  n»|iic  rye  becomes  strongly  hyjicrmotropic;  a  hyner- 
innlmph'  <\vt»  wlill  nion«  ho;  whereas  a  myopic  eye  will  become  less 
hImwI  ^I^Iii'imI  or,  iT  tho  dogivo  ol  myopui  was  very  great,  it  may 
rvi«n  biMMUiH*  rmmotn»i>io.  The  iM>wer  of  accommodation  is  com- 
ploli^ly  nbw»nt  In  nphiikin.  This  tuis  boon  now  incontrovertibly 
|»h»v«Ml  l\v  PondoiTi*  humonms  ami  most  exact  exi)eriments. 
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The  acuteness  of  vision,  even  after  the  most  successful  operations 
for  cataract,  and  with  the  aid  of  the  most  suitable  glasses,  does  not 
usually  reach  the  normal  standard.  In  old  persons,  this  is  fre- 
quently due  to  certain  senile  changes  which  take  place  in  all  eyes, 
and  often  considerably  deteriorate  the  si^ht.  But  we  must  not 
forget  that  the  insufficient  aid  furnished  oy  spherical  glasses  may 
be  due  to  astigmatism,  and  we  should,  therefore,  always  try  the 
eftect  of  cylindrical  glasses  in  such  cases.  Another  not  unfrequent 
cause  is  to  be  found  in  the  presence  of  secondary  cataract,  or  even 
in  the  wrinkling  of  the  transparent  capsule,  which  may  produce 
considerable  distortion  and  confusion  of  the  retinal  image. 

Patients  who  have  been  operated  upon  for  cataract  require  very 
strong  convex  glasses  to  neutralize  the  acquired  hypermetropia. 
The  strength  of  these  glasses  wull  vary  according  to  tne  degree  of 
the  hyi>ermetropia,  L  €.,  the  length  of  the  optic  axis;  for  the 
shorter  the  latter  is,  the  stronger  will  the  lens  re(juire  to  be.  Two 
sets  of  glasses  will  be  wanted,  one  for  distant  objects,  and  one  for 
reading,  sewing,  etc.  For  the  former  purpose,  the  number  gene- 
rally ranges  from  4"  to  5''  focus,  for  the  latter,  from  2"  to  2J" 
focus.  !But  as  this  varies  considerably,  difi'erent  numbers  must  be 
tried  until  the  best  is  found,  and  it  must  be  remembered  that  in 
these  lenses  of  high  power,  a  slight  difterence  may  exert  a  very 
considemble  eftect  upon  the  sight.  In  order  to  remedy  the  great 
spherical  and  chromatic  aberration  of  light,  which  is  product  in 
these  lenses  from  the  difterence  in  the  niickness  at  the  centre  and 
at  the  periphery,  such  spectacles  are  generally  set  in  a  broad  horn 
or  tortoise-shell  frame,  which  leaves  only  the  more  central  portion 
of  the  glass  exposed.  If  the  patient  is  astigmatic,  he  will  require 
a  sphero-cylindrical  glass,  which,  if  made  in  the  ordinary  manner, 
will  be  very  heavy  and  clumsy.  To  remedy  this  defect  Dr.  Loring* 
has  had  the  lenses  made  in  the  following  manner:  "A  simple 
cylindric  glass  of  the  required  strength  is  first  set  in  the  spectacle 
frame  in  the  usual  way,  the  axis  of  the  glass  of  course  running  in 
the  required  direction.  A  thin  plano-convex  glass  is  then  ground, 
and,  taking  advantage  of  the  fact  that  lenses  can  be  cemented  by 
Canada  balsam,  this  is  firmly  fixed  by  its  plane  surface  to  the  bacK 
or  plane  surface  of  the  cylindric  glass."  The  weight  of  the  two 
combined  lenses  when  nicely  made  is  only  I  of  the  ordinary  cata- 
ract glasses. 


9.— PARALYSIS,  SPASM,  AND  ATONY  OF  THB  CILIARY 

MUSCLE. 

Diminution  or  loss  of  accommodation  from  paralysis  or  atony  of 
the  ciliary  muscle  is  occasionally  met  with  after  severe  illnesses, 
the  whole  muscular  system  being  greatly  debilitated.  In  such 
cases,  it  is  not  unfrequently  mistaken  for  amblyopia  dependent  u{K)n 

1  *'Tf<an8action8  of  the  Ophtlialinological  Society,"  1871,  p.  108. 
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g«iieral  debility.     It  i«  alao  often  roet  with  after  dipii therm, 
a]Jfj«an»  to  depetid  lem  opon  general  constitutional  weakne»,  tl 
upon  fome  special  and  peeiiliar  caaae,  the  exact  oatiu^  of  which 
undetennined. 

The  sytnptomii  of  pamljBia  of  the  aecommodattcm  are 
marked  in  einmetropic  ejes»    The  patients  find  that  ther  cane 
accurately  difitingnish  near  objects,  »o  that  they  are  q 
to  read,  write^  or  «ew;  but  at  a  distance  they  can  s&l  tly»| 

The  far  point  haa  undergone  no  change  in  poeitioQ,  bat  the 
point  haa  receded  farther  from  the  eye.     If  we  teat  the  sight  wit 
a  convex  lena  of  6"  focus,  we  find  perhapis  that  the  near  point " 
receded  to  &"  or  5^^^^  from  the  eye,  and  that  the  &r  point  lies  at  6'^*^ 
(the  focal  distance  of  the  lend),  hence  that  the  power  of  aceommci* 
aation  is  almost  entirely  lost-     The  position  of  the  near  joint  will . 
of  course  vary  with  tlie  degree  of  paralysis;  if  this  Is  but  slight 
(|Far**iiis),  the  near  point  may  be  but  little  reraoved  from  the  eye, 
and  the  disturbance  of  Tisioa  but  inconsiderable.     K  there  is  com- 
plete iiamly&is^  the  [iatienta  cannot  generally  distiugoish  any  print 
BUialler  than  Ko.  14  or  16  of  Jager,  but  can  easily  read  the  finest. 
tvfie  with  strong  convex  lenses.     The  sight  is  much  less  afiected  ta] 
Bnort-eighted  {Mjmons,  for  if  the  myopia  «  j*^  or  y'j,  they  are  stiUf 
able  to  read  at  their  far  |)oint  (12"  or  14"),  as  only  the  near  point- 
undergoes  a  change^  and  the  far  point  lies  sufficiently  cloae  to  the 
eye  to  jiermit  of  small  objects  l>eing  seen  distinctly.     In  byi»errae» 
tropic  putients  it  is,  however,  quite  different,  for  in  them  both  the 
neiir  and  (listiint  sight  is  impaired,  just  as  after  the  instillation  of  j 
atropine.     In  incomplete  paralysis,  the  symptoms  often  resemble! 
thijsi^  of  asthenopia,  and  the  true  nature  of  the  aiiection  may  be 
euHily  overlooked,  if  the  range  of  the  accommodation  is  not  ex- 
amirK^h     Togother  with  the  paralysis  of  the  accommodation,  there 
in  aliiioftl  always  paralysis  of  the  constrictor  pupiihe,  and  eons©-. 
quorit  dilatation  of  tlic  pupil,  as  both  muscles  are  supjilied  by  tha' 
third  nerve;  and  frequently  other  muscles  of  the  eye,  supplied  by 
this  nerve,  are  also  attucted.     In  trying  the  sight,  attention  should 
be  paid  to  this  dilatation  of  the  pupil,  and  t))e  consequent  presence 
of  cirek*s  of  difi'usion  uiwin  the  retina,  and  the  patient  should  be 
directed  to  read  tlirouglt  a  small  stenopaic  of>ening. 

The  treatmtMil  of  cases  of  paralysis  of  the  ciliary  muscle  must 
dfjicful  uf  (ori  the  eaune.  If  the  patient  has  been  sutiering  froni  diph- 
theria or  any  tlebilitating  diseaj^e,  tonics  must  l>e  our  chief  remedy* 
In  the  rheumatic  form  (due  to  exposure  to  cold  or  draught)  or  the 
syphilitic,  iodide  and  bromide  of  yiotassium  ai^  of  much  use,  as  also 
a  !r»u|*purating  bli^tur  behind  the  corresponding  ear,  I  have  often 
found  the  most  marked  aiMl  h]>eedy  beneiit  from  the  latter  remedy^ 
sotliat  a  patient,  who  before  could  oidy  decipher  letters  of  14  or  16 
of  Jager,  was  able,  witliin  24  or  48  hunrs  after  the  application  of  the 
blister,  to  read  the  finest  iirint.  I  have  also  used  the  solution  of  the  ex- 
tract of  Calabar  Ijcan  wiui  excellent  results*  I  employ  it  of  a  strength. 
ButKcicnt  to  cause  considerable  contraction  of  the  ciliary  mu8elel 
and  constrictor  pu|iillfe,  without,  however,  over-straining,  and  thus 
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fatiguing,  these  muscles.  I  then  allow  the  effect  to  pass  off  entirely, 
and  after  a  few  days'  rest,  the  extract  is  reapplied,  so  that  the  mus- 
cles may  be  periodically  stimulated.  The  action  of  the  Calabar 
bean,  and  its  peculiar  effect  upon  the  pupil,  were  fully  investigated 
in  1862  by  Dr.  Fraser,^  in  his  valuable  graduation  thesis  for  the 
University  of  Edinburgh,  on  the  "  Characters,  Actions,  and  Thera- 
peutic uses  of  the  Ordeal  Bean  of  Calabar."  And  in  1863,  l)r. 
Argyll  Robertson  discovered  its  effect  upon  the  accommodation.* 

On  the  application  of  a  minute  quantity  of  a  strong  solution  (1  drop 
=s  4  grains  of  the  bean)  to  the  inside  of  the  lower  eyelid,  a  little 
irritation  and  redness  are  produced,  but  these  pass  off  very  rapidly. 
Within  five  or  ten  minutes  the  pupil  begins  to  contract,  and  at 
nearly  the  same  time  the  spasm  of  the  ciliary  muscle  commences. 
The  contraction  of  the  pupil  reaches  its  maximum  degree  (about 
1'"  in  diameter)  in  from  30  to  45  minutes.  After  two  or  three  hours 
it  gradually  dilates  again,  but  does  not  regain  its  normal  size  till 
after  the  lapse  of  two  or  three  days,  when  it  may  even  become  larger 
than  before.  Even  during  its  greatest  contraction,  the  pupil  is  still 
under  the  influence  of  light. 

The  spasm  of  the  accommodation  commences  about  the  same  time 
as  the  contraction  of  the  pupil,  and  both  the  near  and  far  point  be- 
come greatly  approximated  to  the  eye,  which  becomes,  in  fact, 
strongly  myopic.  The  far  point  in  the  emmetropic  eye  may  be 
brought  to  5''  or  6''  from  the  eye,  and  the  near  point  to  3''  or  3 J". 
The  effect  upon  the  accommodation  passes  off  much  sooner  than  that 
upon  the  pupil,  for  three  or  four  hours  generally  suffice  to  restore 
the  state  of  refraction  and  accommodation  to  its  normal  condition. 

That  the  sjmsm  of  accommodation  is  due  to  the  action  of  the 
drug  upon  the  muscle  of  accommodation,  and  not  upon  the  iris,  was 
incontrovertibly  proved  by  Von  Graefe,*  who  tried  its  effect  in  a 
case  of  complete  absence  of  the  iris,  and  found  that  the  action  upon 
the  accommodation  took  place  at  about  the  same  time,  and  in 
exactly  the  same  manner,  as  in  eyes  in  which  the  iris  was  present. 
This  action  of  the  Calabar  bean  is,  therefore,  exerted  upon  the 
ciliary  muscle,  and  is  completely  independent  of  its  effect  upon  the 
iris. 

The  effect  of  the  Calabar  bean  in  counteracting  the  action  of  atro- 
pine, has  also  been  proved  by  many  experiments.  The  weaker  solu- 
tions of  atropine  are  easily  overcome  by  a  strong  solution  of  Calabar. 
But  the  complete  paralysis  of  the  accommodation  by  a  strong  solu- 
tion of  atropine  (4  grains  to  the  ounce),  is  only  temporarily  overcome 
even  by  a  very  strong  solution  of  Calabar,  1  drop  «  4  grains ;  the 
pupil  becomes  smaller,  and  the  state  of  refraction  increased,  but  the 

1  Further  investigations  on  the  physiological  action  of  the  Calabar  bean  arc  con- 
tained in  a  more  recent  paper  by  Dr.  Fraser,  in  the  *'  Transactions  of  the  Royal 
Society  of  Edinburgh, »'  vol.  24. 

«  Shortly  after  this  discovery  of  Dr.  Argyll  Robertson,  I  had  the  opportunity  of 
carefully  studying  the  effect  of  the  Calabar  bean  upon  a  case  of  paralysis  of  the 
ciliary  muscle ;  a  full  account  of  which  will  be  found  in  the  '^Med.  Times  and 
Gazette,"  May  16,  1863. 

»  **A.  f.  0.,'Mx.  8,  118. 
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action  of  the  atropine  re-asserts  itself  in  the  course  of  a  few  haur», 
111  ftucli  case8,  we  laiifit  rej^eat  tVie  applieatioii  of  the  Cahxbar  wJieii 
necessary,  until  tlie  tjfftjct  of  the  atropine  ujion  the  acconimodation 
has  disappeared.* 

Great  fatigue  of  the  ciliary  nniscle  through  over-exertion  at  near 
oiyeets^  niay  give  rise  to  very  severe  symptoms  of  asthenopia,  and 
tins  is  heat  treated  hy  ti»e  use  of  strong  convex  glasses  (6  to  10 
inches  focus),  for  reading,  etc.  After  they  have  been  used  for  some 
time,  the  aceoruinodation  should  be  gradually  exercised  by  employ- 
ing weaker  glasses,  the  distance  of  tlie  object  remaining  the  same. 
The  accomniodation  may  also  be  rested  by  the  application  of  a 
strong  solution  of  atropine  continued  tor  some  little  time. 

Spasm  of  the  ciliary  muHcle  (apparent  myopia)  is  not  of  such  un- 
frequent  occurrence  as  is  often  supjKised,  We  have  alreatly  seen 
that  it  may  accomijany  myoi>ia  and  astignmtisnn  but  it  is  uioflt 
frequently  observed  in  youthful  hypermetropes  who  have  strained 
their  eyes  nmch  in  reading,  sewing,  etc.,  without  using  convex 
glasses;  this  continued  tension  of  the  accommodation  pRxlucing  a 
Bpaeniodic  contraction  of  tlie  ciliary  muscle,  or  apparent  myopia. 
Such  patients  comj)lain  ch icily  of  two  sets  of  symptoms,  viz,,  those 
of  marked  asthenopia  during  reading  and  line  work,  and  also  that 
they  are  sliort-sighted.  Dobrowolsky*  states  that  the  following 
are  the  principal  symptoms  of  apparent  myopia:  The  pupil  is  gene- 
rally snntll,  the  sliape  of  the  eye  is  often  decidedly  hypermetropic, 
the  anterior  chamber  shallow,  and  the  iris  arched  forwards  from 
the  increased  curvature  of  the  lens,  the  optig  disk  and  retina  is 
hyr>enemic,  and  there  is  not  unfrequently  a  posterior  staphyloma. 
There  nuiy  be  also  a  convergent  squint,  and  there  are  marked  va- 
riations in  the  state  of  refraction,  the  patient  sometimes  preferring 
one  glass,  sometintes  another.  On  examining  the  sight  of  such 
patients,  I  have  often  found  a  great  diH'erenee  between  the  position 
of  the  far  point  in  reading  nnudl  print,  and  tlie  degii^e  of  apparent 
myopia.  Thus  for  instance  the  patient  may  not  be  able  to  read  Xo. 
1  further  off  than  8"  from  the  eye,  and  we  suspect  a  myopia  ^  J; 
but  on  trying  him  tor  distance,  w^e  discover  our  mistake;  he  can 
only  read,  perhaps,  tSnellen  50  at  20',  but  a  very  weak  concave  lens 
(50  or  40)  enables  him  to  read  No.  20  (V  =  .^fj).  This  fact  should 
at  once  arouse  our  suspicions  that  we  have  to  deal  in  reality  with 
a  case  of  apparent  myopia  due  to  spasm  of  the  ciliary  muscle.  If 
w^e  now  examine  iiim  with  the  ophthalmoscope,  we  tind,  when  he 
18  looking  vacantly  into  the  far  distance,  that  the  refraction  ia 
highly  hypermetropic, 

Liebreich'^  considers  that  spasm  of  the  ciliary  muscle  is  aometimee 

*  Instead  of  the  extract,  tlio  luorp  elegant  preparation  of  the  gelatine  dlsk«  may 
bo  empl<n'<'tl.  But  these,  do  iioi  Answer  so  well  when  we  wish  to  Btimulatr  the 
partially  panily/xd  muscle»  as  we  cannot  regulate  the  strength  so  exactly  as  in  the 
solution. 

I  ^»  KL  Monatsbl.,**  1868  {Beilagehert),  p.  141, 

•  '*A.  f.  O,,**  viii.  1,  259. 
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due  to  insufficiency  of  the  internal  recti,  the  excessive  effort  there- 
fore required  to  maintain  the  necessary  degree  of  convergence  for 
reading,  etc.,  being  accompanied  by  excessive  contraction  of  the 
ciliary  muscle;  in  such  cases  he  recommends  the  use  of  abducting 
prisms.  The  treatment  of  apparent  myopia  must  consist  chiefly 
in  the  methodical  and  prolonged  use  of  a  strong  solution  of  atropine 
(gr.  iv  ad  3j)  3-4  times  daily ;  sometimes  it  must  be  continued 
for  several  weeks  before  the  spasm  is  overcome,  and  the  ciliary 
muscle  completely  paralyzed.  The  effect  of  the  atropine  is  often 
markedly  accelerated  by  the  application  of  the  artificial  leech, 
which  also  proves  very  useful  in  diminishing  the  symptoms  of  hy- 
persemia,  or  irritation  of  the  optic  nerve  and  retina.  When  the 
ciliary  muscle  is  completely  paralyzed,  we  can  ascertain  the  exact . 
degree  of  hypermetropia,  and  it  is  best  to  give  the  patient  the  pro- 
per convex  glasses  at  once,  so  that  he  may  wear  them  and  get 
accustomed  to  them  during  the  time  the  muscle  is  recovering  from 
the  effect  of  the  atropine.  For  if  we  do  not  do  this,  we  shall  find 
that  the  spasm  is  apt  to  recur  after  the  atropine  has  been  left  off 
for  some  time.  If  patients  will  not  submit  to  the  prolonged  appli- 
cation of  atropine,  I  generally  give  them  strong  convex  glasses  for 
reading,  and  try  to  persuade  them  to  wear  weak  convex  glasses 
{e,  ^.,  4-  40)  for  distance.  The  effect  of  the  latter  is  gradually  to 
diminish  the  spasm  of  the  nmscle,  so  that  after  they  have  been 
worn  for  some  time,  a  patient,  who  before  could  not  perhaps  deci- 
pher No.  50  of  Snellen  at  20  feet  without  a  weak  concave  lens,  may 
be  able  to  see  No.  20  without  any  glasses.  But  as  they  render 
distant  objects  indistinct  for  a  length  of  time,  but  few  patients 
will  submit  to  this  inconvenience.  Where  the  patient  will  neither 
submit  to  the  use  of  atropine  nor  of  weak  convex  glasses  for  dis- 
tance, I  prescribe  strong  convex  glasses  for  reading,  and  permit  him 
the  occasional  and  short  use  of  the  weakest  concave  glasses  which 
make  V  «  |g.  In  doing  this  we  must  warn  him  strictly,  that  the 
concave  glasses  should  only  be  used  for  a  short  time  occasionally, 
as  at  the  theatre,  etc.  Nagel  has  found  benefit  from  the  subcuta- 
neous injection  of  strychnine  in  spasm  of  the  ciliary  muscle.'  If 
the  internal  recti  are  weak,  we  may  combine  the  use  of  convex 
glasses  for  reading,  with  the  use  of  a  prism  (base  inwards). 


10— SPECTACLES. 

The  spectacles  which  are  generally  used  for  the  purpose  of  cor- 
recting some  optical  defect  in  the  eye  are  either  spherical  or  cylin- 
drical lenses,  or  a  combination  of  both.  The  properties  of  such 
lenses  have  been  already  sufficiently  explained  (pp.  586  and  584) 
and  I  shall,  therefore,  now  only  add  a  few  remarks  as  to  the  differ- 
ent kinds  of  spectacles  and  their  construction. 

From  the  perusal  of  the  different  anomalies  of  refraction  and 

t  "KLMonatsbL,"  1871,  891. 
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accoTuinodation,  the  reader  will  have  been  sufficiently  imjn 
with  the  iniiiortance  of  the  proper  and  scientific  selection  of  sp 
tncles.  I  have  no  hesitation  in  saj^ing  that  the  empirical,  haphazar 
jilan  of  selection  generallj  employed  by  opticians,  ia  but  too  fr 
quently  attended  by  the  worst  consequences;  and  that  eyes  ar 
often  pornmnently  injured,  which  might,  by  skilful  treatment,  have 
been  preeerved  for  yeara.  For  this  reason,  I  must  strongly  ur 
ujkon  medical  men  the  necessity  of  not  only  examiiimg  we  6ta 
of  the  eyes,  and  ascertaining  the  exact  nature  of  the  affection 
refraction  or  accommodation,  but  of  going  even  a  step  further  tk 
this,  and  determining  with  care  and  accuracy  the  number  of 
required  lens*  For  this  puq:>06e  they  must  possess  a  case  of  trial* 
glasses,^  containing  a  complete  assortment  of  concave  and  convex 
lenses,  glasses  of  corresponding  nninher  being  kept  by  the  opticiao. 
"Written  directions  as  to  the  focal  distance  of  the  i*equired  glaa 
and  whether  it  is  tor  distance  or  for  reading,  are  to  be  sent  to  tL« 
optician. 

The  strength  of  any  given  convex  lens  may  be  easily  ascertaineJl 
by  finding  the  distance  at  which  the  image  of  a  distant  objeet  |a 
candle,  the  liars  of  a  window  frame,  etc.),  is  distinctly  formed  m. 
a  sheet  of  white  paper  or  the  wall.  The  distance  of  this  di^tiDCtl 
iniag:e  from  the  lens,  gives  the  focal  length  of  the  latter.  Bat 
we  have  a  set  of  trial  glasses  at  hand,  a  more  simple  and  redMlrj 
mode  is  to  find  the  concave  lens  which  completely-  neutralizea  llil| 
convex  one,  and  this  at  once  gives  us  the  number  of  the  latter. 

The  complete  neutralization  of  the  convex  lens  by  the  concave  ii 
known  by  the  fact  that  if  the  two  are  placed  in  close  appoeitioD, 
we  can  i^ead  as  well  through  them  as  without  any^  glass  before  ihA 
eye.  Another  test  is,  that  if  we  regard  a  vertical  line  (^,  a.,  tlie 
vertical  bar  of  a  w*indow)  through  fheni,  it  remains  perfectly  iitt- 
moveable  wlien  the  glasses  are  moved  to  and  fro  before  the  eje. 
Whereas  the  line  will  distinctly  move,  if  the  two  glasses  do  oot 
neutralize  one  another,  the  more  so,  the  greater  the  differeuce 
between  them.  If  the  object  moves  in  the  contrary  directioato 
that  in  which  the  lenses  are  moved,  it  proves  that  the  convex  lew 
is  the  stronger  of  the  two;  whereas,  if  it  moves  in  the  same  dina^ 

'  Such  trial  cases  nre  made  by  Messrs.  Paetz  and  Flohr,  of  Berlin,  and  csoaUa 
complete  sets  of  concave  and  convex  lenses,  prisnmlic  and  tinted  )^U^es,  JitwJ  t 
clip  spectacle  frame  for  IioldiDg  the  lenses.  These  lenses  are  defin#*tl  in  Pmiisas 
inches,  which  are  almost  identical  with  the  English;  whereas  the  Fr<'nch  nn  coi- 
sidcrahly  more.     As  the  arrangement  of  the  lenses  in  these  trial  cas*  .*  m. 

made  without  any  syslem,  so  that  whilst  there  are  very  many  and  bi  j'W 

tlons  in  the  weaker  glasses,  those  in  the  stronger  are  not  enfficiently  inuntnMiKt^ 
difference  in  the  refraction  of  the  higher  numbers  is  very  great.  Thus,  iflktkitb 
ditTerence  in  the  retraction  between  convex  00  and  50  is  only  y^^,  thai  brtwooilj 
and  3  is  *'n»  To  remedy  these  defects,  as  w*ell  as  to  simplify  the  Irial  rmtwvi  ttr  j 
greatly  dimhiish  the  nnmber  of  lenses,  Zehender  has  proposed  a  new  comt 
scale  of  glasses  (vide  *^*  Klin.  Monats.,"  1860).  At  the  meeting  of  the  liiiei 
Uphthalmological  Congress,  held  last  year  in  London,  a  large  num}»er  of  l 
agreed  to  substitute  the  use  of  llie  tn^tre  measure  for  that  oi  loclies  in  lb*  i 
nation  of  the  strength  of  lenses,  in  order  that  their  number  may  be  Utc  j 
countries,  and  tor  other  practical  reasons. 
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tion,  the  concave  is  the  stronger.  The  strength  of  concave  lenses 
may  be  tried  in  the  same  way. 

Care  should  be  taken  that  the  spectacles  fit  accurately ;  that  the 
glasses  are  on  the  same  level,  so  that  one  is  not  higher  than  the 
other ;  that  they  are  sufficiently  close  to  the  eyes ;  and  that  the 
centre  of  each  elass  is  exactly  opposite  the  centre  of  the  pupil. 
The  last  point  snould  be  particularly  observed  in  the  selection  of 
glasses  which  fit  on  the  nose  by  means  of  a  spring  (pince-nez),  for 
we  find  that,  on  account  of  their  oval  shape,  these  generally  are 
not  accurately  centred.  If  they  do  not  fit  properly,  so  that  their 
centre  corresponds  to  the  centre  of  the  pupil,  they  act  as  prisms, 
and  give  rise  to  diplopia  or  a  correcting  squint,  and  the  latter  may 
even  become  permanent,  if  their  use  is  persisted  in.  Concave  glasses 
should  be  quite  close  to  the  eye,  otherwise  they  will  diminish  tl>e 
size  and  distinctness  of  the  retinal  image.  As  the  rays  which  im- 
pinge upon  a  concave  lens  are  rendered  divergent  by  it,  it  follows 
that  the  further  the  glass  is  removed  from  the  eye,  tne  fewer  peri- 
pheral rays  will  enter  the  latter,  in  consequence  of  which  the  retinal 
image  is  diminished  in  size  and  intensity.*  The  reverse  obtains  in 
the  case  of  convex  glasses,  for  as  they  render  the  rays  which  im- 
pinge upon  them  more  convergent,  a  greater  number  of  peripheral 
rays  will  enter,  the  further  (up  to  a  certain  point,  of  course)  the 
convex  glass  is  removed  from  it,  the  retinal  image  becoming  at  the 
same  time  larger  and  brighter. 

Sinde  eye  glasses  should  not,  as  a  rule,  be  permitted,  as  they 
often  lead  to  weakness  of  the  other  eye  from  non-use. 

Besides  the  spherical  and  cylindrical  spectacles  we  must  also  con- 
sider the  following  kinds: — 

The  periscopic  glasses  consist  of  concavo-convex,  and  convexo- 
concave  lenses  (so-called  positive  and  negative  menisci),  and  conse- 
quently have  only  a  very  slight  spherical  aberration.  On  this 
account,  when  the  concave  surface  is  turned  towards  the  eye,  there 
is  less  irregular  refraction  at  the  edge  of  the  glass,  so  that  the 
regularity  of  the  images  is  much  less  impaired.  In  consequence 
of  this,  the  observer  can  look  more  obliquely  through  them,  as 
was  firet  shown  by  Wollaston,  who  on  this  account  termed  them 
periscopic.  Their  chief  disadvantages  are  that  they  reflect  the 
light  more,  and  are  also  more  heavy  and  expensive  than  spherical 
lenses. 

lSi)ectacle  glasses  are  sometimes  required  to  have  a  different  focus 
in  the  upper  and  lower  part  {pantoscopic  spectacles).  This  is  more 
especially  the  case  if  presbyopia  coexists  with  myopia  or  hyperme- 
tropia.  Thus  Franklin,  who  was  presbyopic  and  also  slightly 
myopic,  employed  glasses,  the  lower  half  of  which  was  convex,  to 
neutralize  the  presbyopia,  and  the  upper  half  concave,  to  neutralize 
the  myopia.     In  Paris  such  glasses  are  termed  verres  d  douUe  foyei\ 

'  It  has  already  been  stated  that  concave  glasses  diminish  the  retinal  image  by 
moving  the  nodal  point  further  back,  thus  diminishing  the  angle  of  vision ;  whereas, 
convex  glasses  enlarge  the  retinal  image,  as  they  move  the  nodal  point  forwards, 
and  thus  increase  the  size  of  the  angle  of  vision. 
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and  are  coDBtructed  by  grinding  in  the  upper  part  of  the  spectacle 
glass,  the  surface  wlitch  is  turned  from  the  eye,  with  another  radius. 
Such  spectacles  must  he  pljiced  at  a  proper  height  before  the  eyes, 
80  that  in  looking  at  near  objects  the  rays  only  fall  upon  the  eye 
through  the  lower  part,  whereas,  those  from  distant  ohjects  must 
only  fall  ui>on  the  upper  part.  This  form  of  spectacle  is  found 
very  useful  by  miniature  painters,  lecturers,  etc, 

l^imiatic  spectacles  are  sometimes  employed  either  for  the  pur- 
pose of  exercising  and  thus  strengthening  certain  of  the  muscles  of 
the  eyeball,  or  to  relieve  thenu  The  action  of  prisms  has  been 
already  explained  in  the  introduction  (p,  28),  and  the  use  of  prie- 
niatic  spectacles  will  be  found  described  in  the  article  upon  muscular 
asthenopia.  The  prisms  are  t^cnerally  turned  with  their  base  in- 
wards (to  relieve  the  internal  recti  muscles),  and  may  either  be 
used  alone  or  in  combination  with  convex  or  concave  Ien»es,  In 
the  latter  case,  they  are  ground  in  such  a  manner  aa  to  combine 
the  eft'ect  of  a  prism  with  that  of  a  spherical  lens.  By  turning  the 
base  of  the  prism  inwards,  the  rays  will  be  deflected  somewhat  to 
the  inner  side  of  the  yellow  spot,  the  eye  will  consequently  move 
slightly  outwards  so  as  to  bring  the  rays  again  upon  the  yellow 
spot ;  there  will  consequently  be  a  less  convergence  of  the  visual 
lines,  the  eflect  being  the  same  as  if  the  object  were  placed  some- 
what further  ofl*,  hut  it  is  seen  under  the  same  visual  angle,  and 
the  divergence  of  the  rays  is  also  the  same. 

Closely  allied  to  the  prismatic  glasses,  are  the  decentred  lenses  ol 
Giraud  Teulon.  They  are  constructed  in  such  a  manner,  that  the 
eccentric  portions  of  two  convex  lenses  are  used  instead  of  the 
centre,  so  that  they  must  thus  acquire  a  sli^ditly  prismatic  actiou* 
Thus  in  convex  lenses  the  centre  should  lie  a  little  to  the  inner, 
side  of  the  visual  lines,  whereas  in  concave  glasses  the  reve 
obtains,  and  the  centre  should  lie  a  little  to  the  outer  side  of  the 
visual  lines. 

Dr.  Scheffler  proposes  to  substitute  for  the  common  spheri 
lenses,  glasses  which  are  cut  out  from  the  periphery  of  a  large  lens, 
in  such  a  manner  as  to  act  as  decentred  lenses.  The  advantage 
which  he  claims  for  them  is,  that  with  them  the  convergence  of 
the  visual  lines  undergues  an  alteration  in  harmony  with  the  change 
in  the  accommodation,  which  is  not  the  case  when  the  common 
epherical  lenses  are  used.  His  w^ork  "  Die  Theorie  der  Augenpfehler 
und  der  Brille,"  in  which  this  suliject  is  fully  treated,  has  been 
translated  into  English  by  Mr,  R*  B,  Carter. 

Eye  protectors  are  found  of  miiclj  service  to  guard  the  eye  against 
very  bright  light,  dust,  or  cold  winds.  The  best  are  the  medium 
blue  curved  eye-protectors.  They  are  curved  somewhat  like  a 
watch  glass,  so  as  to  fit  closely,  except  at  the  temporal  side,  where 
they  jx'rmit  a  sufficient  amount  of  air  to  enter  and  come  in  contact 
with  the  eye,  to  maintain  the  evaporation  of  the  conjunctival 
moisture.  They  ai-e  greatly  to  he  preferred  to  the  goggles  with 
wire  or  silk  sides,  or  the  glass  sjK'ctacles  with  large  glass  side- 
pieces,  for  these  keep  the  eye  much  too  hot  and  close.    The  goggl 


flui 


SPECTACLES.  597 

are  useful  if  the  patient  is  exposed  to  the  atmosphere  very  soon 
after  a  severe  operation,  when  the  eye  is  still  inflamed  and  very 
susceptible  of  cold,  but  for  all  other  purposes  the  curved  glasses  are 
to  be  preferred.  Messrs.  Salom  (of  137  Regent  Street)  have  lately 
introduced  an  excellent  modification  of  the  goggles,  by  adding  thin 
gauze  side-pieces  to  the  curved  blue  eye-protectors,  which  renders 
them  quite  as  efficient  as  the  goggles,  and  much  lighter,  as  well  as 
less  unsightly  and  conspicuous. 

The  sense  of  dazzling  of  which  manv  (more  especially  myopic) 
patients  complain  when  they  are  exposed  to  bright  sun  or  gaslight, 
is  most  effectually  relieved  by  cobalt  blue  glasses.  It  was  formerly 
supposed  that  the  red  rays  of  the  solar  spectrum  were  the  most 
trying  to  the  eye,  and  consequently  green  glasses  (which  exclude 
the  red  rays)  were  much  in  vogue.  15 ut  it  is  now  a  well-known 
fact,  that  it  is  not  the  red  but  the  orange  rays  which  are  irritating 
to  the  retina,  and  as  blue  excludes  the  orange  rays  this  is  the  proper 
color  for  such  spectacles.  Moreover,  the  blue  color,  on  account  of 
its  more  eccentric  position  in  the  solar  spectrum,  makes  a  less  im- 
pression upon  the  retina.  Smoke-glasses  are  not  so  good,  as  they 
more  or  less  subdue  and  diminish  the  whole  volume  of  light  and 
color,  and  thus  render  the  image  somewhat  indistinct. 

It  is  often  very  desirable  to  combine  the  blue  tint  with  the  use 
of  convex  or  concave  spherical  lenses ;  in  the  weaker  glasses  this 
can  be  very  effectually  done,  but  in  the  higher  numbers  it  is  diffi- 
cult, for  the  varying  thickness  of  the  glass  causes  a  considerable 
difference  in  the  tint  in  the  centre  and  at  the  edges  of  the  lens. 
In  such  cases,  it  will  be  well  to  adopt  Mr.  Laurence's  suggestion, 
viz.,  to  join  a  very  thin  piece  of  plain  tinted  glass  with  Canada 
balsam,  to  the  back  of  a  colorless  spherical  lens. 

Besides  the  colored  eye-protectors,  which  are  used  in  order  to 
diminish  the  bright  glare  of  light,  or  to  keep  oft*  the  cold  wind, 
dust,  etc.,  there  are  those  which  are  employed  by  workmen  in  order 
to  protect  the  eye  during  their  work  against  injury  from  pieces  of 
stone,  chips  of  steel,  etc.  The  best  are  those  made  of  thick  plate 
glass,  with  wire  or  gauze  sides,  for  thev  are  sufficiently  strong  to 
resist  the  force  of  any,  excepting  a  very  large  projectile.  The  chief 
objections  to  these  are  their  expense  and  their  weight.  To  obviate 
these  defects.  Dr.  Cohn*  has  recommended  the  use  of  spectacles 
made  of  mica  instead  of.  glass.  If  the  mica  is  of  good  quality,  it 
is  quite  as  transparent  as  glass,  but  lends  a  faint  gray  tint  to  objects, 
which  does  not,  however,  in  the  least  diminish  the  acuity  of  vision, 
but  rather  tempers  the  light.  They  are  made  in  the  shape  of  the 
large  curved  eye-protectors,  and  should  fit  quite  close  to  the  eye, 
leaving  only  tlie  temporal  side  somewhat  open.  They  are  much 
lighter  and  cheaper  than  the  glass  spectacles,  and  do  not  break  on 
falling  down. 

«  Berliner  Klinische  Wochenschrift,  Feb.  24,  186S. 
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IL— DIFFERENCE  IN  THE  REFRACTION  OF  THE  TWO 

EVES. 


DifferenceB  in  the  refraction  of  the  two  eyes  are  not  of  unfre- 
queiit  occurrence,  and  generally  consist  in  ilifferences  in  the  degree 
of  the  myopia  or  hypermetroina  io  the  two  e^^es;  or,  again,  "one 
eye  may  be  emmetropic,  the  other  myopic  or  hypermetropic  ;  or 
myopia  may  exist  io  one  eye,  and  hyi>ernietropin  in  the  other* 
Absence  of  the  lens  (apliakia)  in  one  eye,  gives  rise  of  course  to  a 
very  great  difference  in  the  state  of  refmction  of  the  two  eyea.  In 
the  majority  of  cases,  the  refraction  of  the  two  eyes  is  very  nearly 
alike.  Sometimes,  however,  we  find  considerable  differences  in  the 
degree  of  myopia  or  hypermetropia.  The  practical  question  is, 
what  kind  of  glasses  are  we  to  give  to  sucVi  patients?  It  might 
appear  proj^er  to  furnish  each  eye  with  the  glass  suitable  to  its  own 
state  of  refraction,  but  in  practice  wo  find  that  tliis  does  not  gene- 
rally answer,  for  the  patients,  as  a  rule,  complain  that  such  specta- 
cles render  their  vision  confused  and  indistinct,  on  account  of  the 
difference  in  the  size  of  the  two  retinal  images.  It  is  best,  ther^ 
fore,  to  forniah  both  eyes  with  the  glass  which  suits  the  least  ame- 
tropic  (hy|>ermetropic  or  myopic)  eye.  If  it  is  very  desirable  that 
the  patient  should  enjoy  the  greatest  possible  acuteness  of  vision^ 
we  may  give  two  different  glasses,  so  as  completely  to  neutralize 
the  difference  in  the  state  of  refraction,  and  the  patient  must  try 
whether  he  is  able  to  eee  distinctly  and  comfortably  with  them. 
Sometimes  a  little  practice  will  enable  liim  to  do  so,  and  then  their 
use  may  be  allowed.  If  this  is  not  the  case,  we  nuiy  partially, 
neutralize  the  difference,  and  thus  diminish  the  size  of  the  circltja  1 
of  diffusion.  Thus  if  tlie  niynpia  of  the  one  eye  ^  /:y,  and  that 
of  the  other  J,  we  may  prescribe  concHve  15  for  the  former,  and 
concave  9  or  10  for  tliC  latter.  It  has  also  been  advised  that  when 
the  sight  of  the  two  eyes  (which  differ  considerably  in  the  degr 
of  their  myopia)  is  equally  good,  the  glass  which  lies  njidwaj 
l>ctween  the  two  degrees  of  myopia  should  be  given  for  both.  If 
for  instance,  the  one  eye  mquii^s  concave  4  and  the  other  concave 
8,  it  would  be  advisable  to  prescribe  concave  6  for  both  eyes.  But 
such  glasses  prove  unsuitable,  as  they  suit  neither  eye,  being  too n 
strong  for  the  one,  and  too  weak  for  the  other. 

If  there  is  a  difference  in  the  refrnction  of  the  two  eyes — the 
one  being  myopic,  the  other  hyiiermetropic — it  is  also  often  diffi- 
cult to  suit  them  with  glasses  winch  shall  neutnilize  e4ich  anonuily, 
This  is  owing  to  tlie  difference  in  the  size  of  the  retinal  imager 
which  will  be  produced,  for  the  convex  lens  will  enlarge,  the  con- 
cave lens  diminish,  the  size  of  the  retinal  image,  and  this  may 
prove  a  source  of  considerable  confusion.  In  all  cases  of  diffcreneej 
in  the  refraction  of  the  two  eyes^  the  jiatients  should  try  the  glaa 
for  some  little  time,  so  as,  if  nossible,  to  become  accustomed 
them,  before  we  decide  definitely  as  to  the  kind  of  glasses  which 
we  shall  prescribe. 
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1— ACTIONS  OP  THE  MUSCLES  OP  THE  EYE. 

In  order  properly  to  understand  the  physiological  action  of  the 
different  muscles  of  the  eyeball,  we  raust  consider  the  eye  as  a 
sphere,  the  centre  of  which  being  fixed,  its  movements  can  only  be 
rotations  around  a  fixed  axis,  and  hence  there  can  be  no  change  of 
locality.^  But  for  the  purpose  of  accurately  determining  these  ro- 
tations, it  does  not  sufiSice  to  ascertain  the  change  of  position  which 
one  point  upon  the  surface  of  the  sphere  may  undergo,  but  we  must 
take  into  consideration  the  position  of  a  second  point,  which  must 
not,  however,  stand  in  the  relation  of  a  pole  to  the  first.  If  we  take 
the  centre  of  the  cornea  for  the  one  point,  and  the  vertical  meridian 
(the  greatest  circle  standing  perpendicular  to  the  equator  of  the 
eye)  as  the  second,  we  shall  be  easily  able  to  determine  the  rota- 
tions which  the  eye  undergoes,  by  watching  in  which  direction  the 
centre  of  the  cornea  moves,  and  what  kind  of  inclination  the  ver- 
tical meridian  undergoes. 

For  the  purpose  of  discovering  the  inclination  of  the  vertical 
meridian  in  the  different  positions  of  the  eye,  Donders  devised  the 
following  ingenious  experiment.  Having  vertically  suspended  a 
colored  thread,  he  looked  at  it  until  its  image  was  impressed  upon 
his  retina  (this  image  was  of  course  in  the  vertical  meridian  of  the 
eye),  he  next  moved  his  head  in  the  different  directions  in  which 

1  For  further  information  upon  the  diseases  of  the  muscles  of  the  eye,  I  must 
refer  the  reader  to  Von  Graefe's  articles  in  the  **A.  f.  O.,"  vols.  i.  and  iii.,  and  to 
his  work  entitled  *^  Symptomenlehre  der  Augenmuskellahmungen  ;^'  to  Alf.  Qraefe^s 
^^  Motilitats-stdruncren  des  Auges;^*  and  also  to  my  articles  in  the  *'*•  R.  L.  O.  H. 
Rep./*  vols.  ii.  and  iii. ;  and  in  the  *^Med.  Times  and  Gazette/*  1865. 

<  It  is,  however,  not  quite  correct  to  consider  the  eye  as  a  sphere  (globe),  and 
its  centre  of  motion  as  situated  in  the  centre  of  the  visual  axis,  for  it  is  in  reality 
placed  somewhat  behind  it,  as  was  shown  by  numerous  measurements  made  by 
ponders  and  Doyer.  They  found,  moreover,  that  the  exact  position  of  the  centre 
of  motion  (turning  point)  varies  with  the  state  of  refraction  of  the  eye.  On  this 
subject  Donders  says :  *'*'  In  the  emmetropic  eye,  the  centre  of  motion  is  situated  at 
a  considerable  distance  (1.77  mm.)  behind  th6  middle  of  the  visual  axis.  2.  In 
myopic  individuals  the  centre  of  motion  is  situated  more  deeply  in  the  eye,  but  also 
further  from  the  posterior  surface,  and  indeed  so,  that  in  the  eyes  of  such  persons 
the  relation  between  the  parts  of  the  visual  axis,  situated  before  and  behind  the 
centre  of  motion,  is  nearly  the  same  as  in  the  emmetropic  eye.  8.  In  the  hyper- 
metropic eye  the  centre  of  motion  is  situated  not  so  deeply,  but  relatively  very 
much  closer  to  the  posterior  surface  of  the«eye/* — *^  Anomalies  of  Refraction  and 
Accommodation,**  p.  183. 
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lie  desired  to  a^certaia  the  inclinations  of  the  vertical  meridiAn^ 
and  then  measured  the  an^le  which  the  inmge  apoa  his  retii 
formed  with  a  line  held  vertically  before  hia  eye.  As  the  ^lodition 
of  the  retinal  image  of  course  agreed  with  that  of  the  vertical  me- 
ridian, he  was  enabled  in  this  way  readily  to  ascertain  the  direc- 
tion of  the  vertical  meridian  in  every  movement  of  the  eyeball. 

I  must  here  point  out  that  from  habit  we  see  objecta  vertical 
and  not  slanting,  even  although  the  vertical  meridiaa  should  be 
inclined. 

Based  upon  these  experiments,  Bonders  laid  down  the  following 
rules  as  to  the  iK>3ition  of  the  vertical  meridian  iu  the  ditferent 
movements  of  the  eye: — 

1.  In  looking  iu  the  horizontal  meridian-plane,  straightforwarda, 
to  the  right  or  to  the  left,  the  vertical  meridian  suttera  no  inclioar 
tion,  but  remains  vertical. 

2.  In  looking  in  the  vertical  meridian-plane,  straightforwards^ 
upwards  or  downwards,  the  vertical  meridian  also  remains  vertical* 

3.  In  looking  diagonally  upw^ards  to  the  let\,  the  vertical  meri- 
dians of  both  eycB  are  inclined*  parallelly  to  the  left  (that  of  the 
left  eye  slanting  outwards,  that  of  the  right  inwards). 

4-  In  looking  diagonally  downwards  to  the  left,  the  rerticat 
meridians  of  both  eyes  are  inclined  parallelly  to  the  right  (that  o) 
tbe  left  eye  inwards,  tbat  of  the  right  outwards). 

5.  In  looking  diagonally  upwarJjsto  the  right,  the  vertical  meri- 
dians  of  both  eyes  are  inclined  parallelly  to  the  right  (that  of  the 
right  eye  outwards,  that  of  the  left  inwards), 

6.  In  looking  diagonally  downwards  to  the  right,  the  vertical 
meridians  of  both  eyes  are  inclined  parallelly  to  the  left  (that  of 
the  right  eye  inwards,  that  of  the  left  eye  outwards).' 

For  the  sake  of  simplicity,  we  may  consider  the  muscles  which 
move  the  eyeball  as  consisting:  of  three  pairs.  The  two  muscles  of 
each  pair  act  in  an  antagonistic  way  to  each  other,  but  each  pair 
has  a  common  traction-plane,  and  hence  also  a  common  axis  of 
turning,  around  which  the  one  muscle  describes  a  positive,  the 
other  a  negative,  rotation.  Now,  although  these  three  pairs  of 
muscles  would  be  capable  of  placing  tlie  eyeball  in  every  kind  of 
position,  we  find  that  only  a  Bn}all  portion  of  all  tlie  possible  posi- 
tions really  occurs.  For  Dondei^  has  demonstrated,  that  as  every 
position  of  the  eye  is  given  by  the  direction  of  the  visual  line  with 
i*egard  to  the  head,  and  by  the  simultaneous  rotation  (inclination  of 
the  meridian  planes  to  the  visual  plane),  so  a  given  direction  of  the 
visual  line  is  always  associated  with  a  definite  degree  of  rotation 
(Donders'  law).  This  of  course  considerably  curtails  the  number  of 
the  positions  of  the  eye,  and  substitutes  a  physiological  cert^iinty 
for  the  unlimited  mechanical  possibility  (Gmel'e),' 

In  order  to  ascertain  the  direction  in  which  a  muscle  acts,  we 

»  The  upper  end  of  the  vertical  meridian  line  ia  Uie  one  alwnva  described. 
■  Th<'»*^  rules  have  been  translated  from  Alfred  Graefe*8  excellent  work,  *^Klin- 
liche  Auiilysc  der  MotiUtiitS'gtJ^rungeM  des  Auges/* 
*  **8jmptomenlelire  der  Augenmuskellilimiiiigen/'  p«  81. 
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must  draw  through  it  a  straight  line  which  shall  unite  the  middle 
of  its  origin  with  the  middle  of  its  insertion.  A  plane  laid  throusjh 
this  line  and  the  turning-point  of  the  eye,  ia  termed  the  plajic  of  t/te 
mmde  {mttsde-plane),  and  a  line  stantHng  perjiendicular  upon  tliia 
plane  in  the  turning  point  is  called  the  axis  of  turning*  Now  we 
shall  find  it  of  the  greatest  importance  in  the  paralyses  of  the  dif- 
ferent musclea  of  the  eyeball,  to  know  in  which  poisitions  of  the 
eye  certain  muaclea  act  most  upon  the  height  of  the  cornea,  and  in 
which  jKiaitiona  most  upon  the  vertical  meridian.  We  shall  tind 
that  the  effect  upon  the  height  of  the  cornea  is  the  gi'eater,  the  more 
the  muscle-plane  coincides  with  the  vertical  meridian-plane,  and  the 
more  tlie  axis  of  turning  approaches  the  horizontal  diameter*  On 
the  other  hand,  the  power  over  the  vertie^il  meridian  will  he 
east  in  this  position^  but  will  increase  in  proportion  as  the  eye  is 
turned  in  the  opposite  direction,  for  the  axis  of  turning  then  ap- 
Iproaches  more  and  more  the  position  of  the  optic  axis. 

1.  The  axis  of  turning  of  the  fii^t  pair  (rect.  ext,  and  int,^  is  ver* 
tical,  and  coincides  with  the  vertical  diameter  of  the  eyeball, 

2.  Tlie  axis  of  turniug  of  the  second  pair  (rect.  sup.  and  infer.) 
lies  also  in  the  horizonta)  meridian,  and  is  directed  from  before  and 
inwards  to  behind  and  outwards,  in  such  a  manner  that  it  forms  with 

.the  optic  axis  an  angle  of  about  70^. 

3.  The  axis  of  turning  of  the  thiiTl  pair  (obliq.  sup*  and  infer.J 
lies  also  in  the  horizontal  meridian,  and  is  directed  from  before  ami 
outwards  to  behind  and  inwards,  in  such  a  manner  that  itformsau 
angle  of  about  35°  with  the  optic  axis. 

[Fig.  166. 
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Let  us  now  consider  the  action  of  the  different  muscles  upon  the 
position  of  the  eyeball  and  the  direction  of  the  vertical  meridian* 
The  superior  rectus  muscle  arises  from  the  portion  of  bone  just 
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ill  Iroiit  of  tilt'  ojitio  fonniuMU  niid  runs  ohliauely  over  the  plolw  to 
In-  iiiNiTtoil  iiiio  ilio  M»liToTir,  ul»ouT  tlntn^  lines  from  the  cornea. 
IWii  iih  coui-Ht*  ib  no  olilii|Ut\  dm!  llu'  inienial  ]H>rtioii  of  its  inser- 
tion !u'^  nhuiwt  onolint'  ni'invnlu*  I'orneii  than  irs  external  }»ortion. 
lt^  iii'iiou  i^  u«  \uo\v  thf  evo  upward!*  and  sliirlitlv  inwards,  iucliu- 
int  till'  vorli\.-nl  nierivliun  inwardh.      ■  Fiff.  ll^^.~ 

*JM»«-  inlorior  ivriu>  also  arist»s  from  ilie  optic  fommen,  and  it« 
londviu  ih  InsfiiiHl  aWou:  Tinw  !ine^  from  liir  iv>wt>r  edge  of  the 
cornmu  l»ii!  svMuewhaT  alKUi:  tiatf  a  iiut-  lo  liif  inner  side  of  a  su}'*- 
poNfd  vortK-al  iine  dniwii  :i  vouiri;  Tiu'  cenTri-  o:  rlie  cornea.  It 
tnoxoh  I  ill-  exf  d^»^vll\\  ard>  anJ  inwards,  and  in;'::nes  The  vertical 
inrvidiar  out  xx  a rdh. 
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whereas,  they  act  most  upon  the  inclination  of  the  vertical  meri- 
dian when  the  eye  is  turned  outwards,  for  then  the  axis  of  turning 
approaches  more  and  more  the  optic  axis. 

Having  described  the  action  of  the  individual  muscles,  we  must 
now  pass  on  to  the  consideration  of  the  movements  of  the  eye  which 
are  produced  by  the  combined  action  of  several  muscles.  In  so 
doing,  we  have  to  consider  the  following  eight  different  movements 
of  the  eye:* — 

1.  The  movement  vertically  upwards,  in  which  the  vertical  me- 
ridian remains  vertical,  is  brought  about  by  the  action  of  the  supe- 
rior rectus  and  inferior  oblique.  The  superior  rectus  alone  draws 
the  cornea  upwards  and  inwards,  and  inclines  the  vertical  meridian 
inwards,  hence  some  other  muscle  (inferior  oblique),  whose  action 
is  to  draw  the  cornea  upwards  and  outwards  and  incline  the  vertical 
meridian  outwards,  must  associate  itself  with  the  superior  rectus, 
in  order  to  counterbalance  its  action. 

2.  In  moving  the  eye  diagonally  upwards  and  inwards,  the  ver- 
tical meridian  being  inclined  inwards,  the  superior  rectus  is  chiefly 
associated  with  the  internal  rectus.  But  as  the  latter  has  no  effect 
upon  the  vertical  meridian,  the  superior  rectus  would  incline  it  too 
much  inwards,  and  hence  disturb  its  parallelism  with  the  vertical 
meridian,  of  the  other  eye  (which  is  inclined  outwards).  Some 
other  muscle,  whose  action  is  to  incline  the  vertical  meridian  out- 
wards, must,  therefore,  be  called  into  play,  in  order  to  check  the 
action  of  the  su{)erior  rectus.  We  shall  again  find  in  the  inferior 
oblique  the  muscle  required ;  moreover,  on  account  of  its  having 
least  influence  on  the  vertical  meridian  when  the  eye  is  turned 
upwards  and  inwards,  it  will  not  over-correct  the  action  of  the 
superior  rectus,  but  only  limit  it. 

3.  In  moving  the  eye  diagonally  upwards  and  outwards,  the  ver- 
tical meridian  being  inclined  outwards,  the  superior  rectus  acts  in 
conjunction  with  the  external  rectus.  But  as  the  latter  has  no 
influence  on  the  position  of  the  vertical  meridian,  and  as  the  supe- 
rior rectus  turns  it  inwards,  we  must  call  into  requisition  some  other 
muscle,  which  shall  not  only  counterbalance  the  effect  of  the  supe- 
rior rectus  upon  the  vertical  meridian,  but  shall  even  more  than 
correct  it,  and  incline  the  latter  outwards.  The  inferior  oblique 
will  be  able  to  do  this,  for  the  eye  is  now  in  the  position  (upwards 

*  In  order  to  comprehend  the  yarious  combined  moyements  of  the  eye,  we  must 
assume  a  *^ primary  position**  of  the  eye,  starting  from  which  the  visual  line 
(Blicklinie)  may  be  moved  directly  upwards  or  downwards,  or  directly  to  the  right 
or  to  the  left,  without  the  occurrence  of  any  rotatory  turning  or  movement,  i.  «., 
without  any  inclination  of  the  vertical  meridian  towards  the  visual  line.  This 
primary  position  corresponds  very  closely  to  that  of  the  eyes  when  (the  head  being 
erect)  they  are  fixed  upon  some  object  on  the  horizon  lying  in  the  median  plane  of 
tlie  head.  According  to  Helmholtz,  the  law  regulating  the  movements  of  the  nor- 
mal eyes  directed  parallel  may  therefore  be  expressed  as  follows:  **If  the  visual 
line  passes  from  the  primary  position  into  any  other  position,  the  rotatory  movement 
of  the  eyeball  in  this  secondary  position  is  of  such  a  kind  as  if  it  (the  eyeball)  had 
been  turned  round  a  fixed  axis  lying  perpendicular  to  the  first  and  second  direction 
of  the  visual  line.*'     (Listing*s  Law.)     ^'  Physiologische  Optik,**  p.  466. 
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and  outwards)  in  which  the  inferior  oblique  acts  most  upon  the 
vertical  meridian. 

4.  The  movement  vertically  downwards,  the  vertical  meridian 
remaining  vertical^  is  protUiced  by  the  combined  action  of  the  infe- 
rior rectus  and  sui»erior  oblique.  The  action  of  the  inferior  rectus 
alone,  would  be  to  draw  the  eye  dow^o wards  and  inwards,  and  to 
incline  the  vertical  meridian  outwards,  hence  it  must  be  associated 
with  the  superior  oblique,  whose  action  is  to  move  the  eye  dow 
wards  and  outwards,  and  to  incline  the  vertical  meridian  inw 
and  thus  to  counterbalance  the  inferior  rectus. 

5.  In  the  movement  diagonally  downwards  and  inwards,  the 
vertical  meridian  being  inclined  outwards,  the  inferior  rectus  ia 
associated  with  the  internal  rectus,  and  the  superior  oblique  is  re- 
quired to  limit  the  eflect  of  the  inferior  rectus  upon  the  vertical 
meridian,  and  to  preserve  the  parallelism  of  the  meridians, 

6.  In  the  movement  diagonally  downwards  and  outwards,  the 
vertical  meridian  being  inclineii  inwards,  the  inferior  rectus  is  osio- 
ciiite<I  with  the  external  rectus,  and  the  superior  oblique  is  called 
into  play,  not  only  to  counterhalauce  the  effect  of  the  inferior  rectus 
upon  the  vertical  meridian,  but  to  over-correct  this,  and  incline  th 
latter  inwards. 

7.  The  movement  directly  outwards  is  produced  by  the  action 
the  external  rectus, 

8.  The  movement  directly  inwards  is  produced  by  the  action  of 
the  internal  rectus. 

The  following  tabular  arrangement  will  enable  the  reader  ti 
remember  more  easily  the  manner  in  which  the  ditfereut  mov< 
ments  of  the  eye  are  produced : — 


Ib  prodticed  by  the  action  of  the 

Superior  rectus  and  inferior  oblique. 
Inferior  rectus  and  superior  oblique. j 
Internal  rectus. 
External  rectus, 
i  Superior  rectus,  internal  rectus,  ai 
'   (      inferior  oblique. 

<  Superior  rectus,  external  rectus, 
'  \      inferior  oblique. 

j  Inferior  rectus,   internal  rectus,  nni 
'  I      8uj>erior  oblique* 
(  Inferior  rectus,  extenial  rectus,  and' 
\      superior  oblique. 

The  effect  of  the  recti  muscles  is  to  draw  the  eye  into  the  orbit, 
that  of  the  oblique  muscles  is  to  draw  it  out. 

The  nerves  supplying  the  muscles  of  the  eye  are  the  third,  fourth 
and  sixth. 

The  third  nerve  supplies  the  superior,  inferior,  and  internal 
rectus,  the  inferior  oblique,  the  levator  pulpebra*  superior  is,  the 
constrictor  puptU^e,  and  the  ciliary  muscle. 


Movement 

Upwards 

Downwards 

Inwards 

Outwards 

Upwards  and  inwards 
Upwards  and  outwards 
Downwards  and  inwards 
Downwards  and  outwards 
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The  fourth  nerve  supplies  the  superior  oblique. 

The  sixth  nerve  supplies  the  external  rectus. 

There  are  two  different  kinds  of  binocular  movements,  viz.,  the 
associated  and  the  accommodative.  In  the  former,  the  visual  lines 
remain  parallel,  whereas  in  the  accommodative  movements  they 
converge  towards  each  other,  and  meet  in  the  object.  When  the 
muscles  of  both  eyes  are  quite  at  rest,  the  angle  formed  by  the 
visual  lines  of  the  two  eyes  is  called  the  muscular  mesoropter ;  and 
the  convergence  of  the  visual  lines  is  such,  that  their  prolongation 
would  meet  at  a  point  varying  from  8'  to  12'  in  front  of  the  eyes. 
I  must  here  mention  the  fact,  that  in  looking  downwards  there  is 
always  an  increased  tendency  to  convergence,  whereas  in  looking 
upwards,  there  is  a  greater  tendency  to  divergence.  Hence  a  con- 
vergent squint  becomes  more  marked  when  the  patient  looks 
downwards,  and  a  divergent  squint  when  he  looks  upwards. 

We  have  now  briefly  to  consider  the  symptoms,  diagnosis,  and 
treatment  of  the  paralytic  affections  of  the  different  muscles  of  the 
eye,  and  I  shall  commence  with  the  simplest  and  easiest  form  of 
paralysis,  viz.,  that  of  the  external  rectus  muscle. 

To  prevent  needless  repetition,  and  to  avoid  the  chance  of  any 
symptom  being  overlooked,  it  is  always  best  to  follow  a  certain 
routine  in  examining  patients  supposed  to  be  affected  with  stra- 
bismus, or  paralysis  of  one  or  more  of  the  muscles  of  the  eye.  Such 
an  examination  is  best  begun,  by  directing  the  patient  (who  should 
hold  his  head  quite  straight  and  immoveable)  to  follow  with  his 
eyes  some  object,  such  as  a  pen  or  ruler,  held  at  the  distance  of  a 
few  feet,  and  moved  in  all  directions.  Any  abnormality  in  the 
movement  of  either  eye  will  thus  become  at  once  apparent.  We 
next  cover  one  eye  (say  the  right)  with  our  hand,  the  patient  the 
while  keeping  his  eyes  steadily  fixed  upon  the  object,  and  we  then 
observe  whether  the  left  eye  remains  immoveable,  or  makes  a  move- 
ment in  order  to  bring  its  visual  line  to  bear  upon  the  object.  In 
the  latter  case,  we  know  at  once  that  this  eye  had  before  deviated 
from  the  object ;  thus,  if  it  moves  downwards,  it  before  stood  too 
high,  and  vice  versd. 


2— PARALYSIS  OF  THE  EXTERNAL  RECTUS  MUSCLE 
(OF  THE  LEFT  EYE). 

If  the  object  (a  lighted  candle)  is  held  in  the  horizontal  meridian- 
plane  about  four  or  five  feet  in  front  of  the  patient,  we  find  that 
botli  visual  lines  are  steadily  fixed  upon  it,  for  upon  the  closure  of 
either  eye  the  other  makes  no  movement.  The  object  is  then 
successively  moved  to  the  right  of  the  patient,  then  upwards  and 
downwards,  and  still  both  eyes  follow  it  accurateljr.  But  when  it 
is  moved  somewhat  to  the  left  side  of  the  median  line,  we  find 
that  the  left  eye  lags  behind,  thus  giving  rise  to  a  convergent 
squint,  which  increases  in  proportion  as  the  object  is  moved  further 
to  the  left.    As  the  paralysis  of  a  muscle  only  shows  itself  when 


(iiMi        w\v»  hf!'W»N5^  i^r  TTi   vrsci.Lf-  or  rrr  rri:. 

ii!:iij:U*s:    im:i    ::k  k'\k   iiit-  ii   ik   iiii»vt*i.   ii  s.  liireorioL  ik    iiit-  i€fr 
i»'   :iit  iiit-iiiiii.  Ijiit. 

;ii\'M-i.  >!it:i::";    iii'.v  :iii  h't:  i;;.::   i^*  :iit  Ti-j:i.  »»:  '^■>i  -i..  Tiit  lef:  t-ye 

:  In  £!•.■:  !.»*..  .»'  :  iJt  M:;K'"t.»'  :iii..  ii.i-.'-i.»'  .•;■.:■.  u*. 

.  .-*:  ;;(t:;  :>.  .lit    :.:it    ;s:/-j.  ;■• .:    "".u:    "iitt     :■.■:..::!  •!     -on  ••::.-: i, in 

>.   .     ■-  '.  ..   .IX.    .I*.  ■^  '.I  *i.''.     .''     '  .:•.    S.  '..   :*/.'£    f'  •     :r  *f~Il»r^    ~i»t     ;•"  >r'   -/ 

..^  '  .::..»".       .N  .'\*     ■  :  .1'.   1  •/:.  : :  ;^  •.■;  ?  .r  ■.-. '  t-t-..  ".lit   .^'^-j*  v.l  iii  rt 
i    .1-:;.  :   .   *v.-:'.»:  :.  ii.,;is:  ;>  Ti<-:.     .:.t  ;  :•  ■:  m-  ..  ^rt-.*"    v:  ■  -i 

•.  i.'«  r"..n'".  '.   V         .K    li.-.-.V.  ",«. :  ■'/..    '.  y   L".    iiTiri.*.;: 'r.     H.  "^  trlkftil'    TC    "Tl^r 

i:;.    :     ;.    .'.-^  '.■•■:•.     ^■;  -.      X"  ".  . .  ".     :.'.  :.*     '.»?*.•. 'l.rrr    "  l-t     ••.  '..'.".'-i     t'-t..  l-l'l 

r  '..«.  ^  ■.■..*:'.  '    y   '...'.    .:•:.   '...  "^    -.  •  :    -r   '. '.'^J.t:' i.  "1:     ■        '         ~     li-"^U~;r*I- 

■•I?*'.      .:j#n:     . '     '.;:.•':.  ;t  .^     .  '    ".  .-.     '-'".    rT-Ttr^ii       "■:•. "  I.-r.    '1.**       •  ,'^-''     '-* 

■.».    ■.  ~      :.   t.    ^  .".    .*.:•;:  "^*:      s^v    . -.i:   .     .i-        r    :'.  .  ~  ■:  ."it.".  1   ?•.  1    _"!    ."  7  *.:»r    en 

',./.•.:      ^:  w:  •..,  AT  .•//:•  :,:.:  r^:-.:  t;=:  *^.:..   :•;•  -la.^-i.Ti-r  itr:  ■«?•:  I 

;.  ..J..6.:   J.',  'j  -".•'!..••;.   v.',  V  :.-.,«^!". :  -.T  ■^•.►r       ".•:   . '.      r:-:"'..     1   _"^».':   l":?  T"..T  IJo. 

.J...    !>:*,•     J."  T'J    ■..'.'■:!■..■:  -^      ".  '' x.""'I  •    .  T      *-.:•  ..i'  '*  '.''-'  .    i'.'!    i  _a.r      T  "     ""rr* 

'.,, -:■•::•,]'•:     '.'.-I .  V  tr-J- .    ;     i  ■'tlJ.*:.::-    'i.-;!;-     ri.T        T    ...J.'/  'Ir:     !    "•:  .        T'.-? 

I'n.Vit.    •/!     '.i.    •     •    '•:«•,     •    Tl  ..i.i..     •:•!.        -\..'i    *„■;     r.'C'r'T.iJ.    7»r«.**".  IS      T     'J.*? 
{•  \l    '-.'-.     ■•     .:.  v.r:j'.. •:;.'./...   .•:r*.;ir'r«i.   .":     i':;  .;j.:'>  ;1   ^r*r:i-r:r    "IJ."*;!:*^ 

'.:    '.J  ':    ".;i  ''»  i;i.r.i  . I. ..•■'.•'.  r....-  :;.' ■■.'::.!•:!. I  '.-r  'M.I*  .i:*^.  -.::.i::  :r  r:.^: 

M.:i'i   '.il,'-i.    ■'•:«■•:    j."j"!:-.i.,        I',  i  •".   T:.!"!      ..•:r':;j.?*r«l    :::,     -i-Ti^r  a.-H.-    J.li'»r<*''s 

n.'    .i.:.v..  ,  i.f..-.l.  I. ..;,., r.i,-,   .ij!..:ri.;t:   :*':<;r!..-  -r'  \.':   r:^i.:  -;'•'.  iirnl   -[..is 

j  I'll'i'*^    I.    /•■••:iJ'-i'   ;ili.*   'i:!*.  '/I     ;ii«j'."':{.i':fj*'    :i.    ";.   S    ■•j'-.        ll'-Ili.'tf,   T"    ".S 

J  I.  Ill    M"i.il.!'-  1-1 J  N:  til  a:l  '::i."!4:r-  ■  .f  iari.j  -;-•.  M::!*  *]•■  '«:«v;r-iiary  'i»:v:- 
.I'l-i.   ■ '.liM-l' r:ilil;.    •?■•:•  ii-«l 'j   rli«;   [.riimiry,  '.vii»:i*»ra.s   ::i   riitj  'ji-iii-'ii'-Q 

.■•■ n..f.i.iL  Mjii.uf.,  f.i.i'  f.'V"  apf  •.•\;n-rlv   ••j^iai. 

1  In  i.ii'.ij-  in.-iMi»i'':iMfiif.  "T  :i  ?'ti:!it  i:i;iy  i.«?  u\\\y\».^  as  t'^-il-'^v*: 
\V  .  I:-  I.-  .1  'j-if  i.ji.ii  fill-  iiiWi.M" 'M  f  i.'l,  wi.-.i-i:  u'-ii.-i  -•?  rnn^rri:*:  -o 
.11-  iiii.i.  i.ir  ■■ -I'l'.!!  l.i.i- 'ira'.vii  'i.:*"-!^-:.  ';.i.' '•!•  :.-:•■■  i:r'  ";.«.'  :^:;:. 
.1  ri,.  '.ji.ii' .:i^  .•■..-.  ■\  !,.-!!  rl...'  "ri.!-;*  .■\ .  >  'r,\"\\  ;:  •  i.  .r:  .■»-.■- 
Ii.  .1  .«:  ii«Mi.  "»  ;.■  IJ  .1 . 'r.iii.-i'.  'r!:'*  i-n:!  •■;.■•■  >  -iir.-i:  ..'.  >.-»i. 
,111. 1  [|..-  -...;!:■  in,  .■\  i-lir-'riMi  i;;  •■•i  •:.'■■■■  «i'.  1'..'  *:e-;<--  ■  'i 
ii:i;    !.  \s.»     ..-i    wi...  li    :."\\    .-i-i-fr-.^  !■!■..  i-*    '■■   .t    v.  .•'..;i.    .::...-    ■::•:■.•.%-":: 

■    1".   .\  r..  ii    ii --I  ..-11    M    •.•."     V'-  'A   .:;•■■:    •■  "i      •.:".    :  i     '.:    ::  *:;•■    i  ■     ■:* 

\  .'.-li     I  -.  ■■     :    '._':■   I   ..    -"i-  ;  .  ..I"  "■..   'i.  .     «        I'  ■.  ;     ■      ■  .;■     ;.■■■.    ::-■■   i  i 

■  ■I  '  •      '  1 '  1 .     ■    '»       I     .-.       ■  \  '•'       ■  ;■    V    .     -*   "..■    -    '"•■•  -    *  '  I       ...    .r    .1.  ■«.■  .^^. 


PARALYSIS  OF  THE  EXTERNAL  REGTUS  MUSCLE.   607 


Fig.  170. 


through  the  centre  of  the  pupil  is  again 
noted,  and  the  distance  between  the  first 
and  second  spot  gives  the  linear  size  of 
the  squint.  These  spots  may  be  at  first 
marked  with  a  dot  of  ink  upon  the  lower 
lid,  but  a  little  practice  will  soon  enable 
us  quickly  and  accurately  to  estimate  the 
distance  between  them.  This  proceeding 
is  illustrated  in  Fig.  169.  A  represents 
the  mark  corresponding  to  the  centre  of 
the  pupil  when  the  eye  is  squinting,  B  the 
marfc  corresponding  to  the  centre  of  the 
pupil  when  the  eye  is  fixed  upon  the 
object.  The  distance  between  A  and  B 
gives  the  size  of  the  squint. 

It  is,  however,  still  more  convenient  to 
employ  Mr.  Laurence's  strabismometer 
(Fig.  170),  which  consists  of  an  ivory 
plate  {F)  moulded  to  the  conformation  of 
the  lower  eyelid.  Its  border  is  graduated 
in  such  a  manner,  that  while  the  centre  is 
designated  0,  Paris  lines  and  half  lines 
are  marked  off  on  each  side  of  0.  The 
handle  {H)  is  attached  to  the  plate.  The 
plate  is  applied  to  the  border  of  the  lower 
eyelid  of  the  squinting  eye,  and  *he  size 
of  the  squint  can  be  read  off  with  great 
ease  and  accuracy.* 

[Dr.  GralezowskiV  binocular  strabismo- 
meter consists  of  a  graduated  horizontal 
bar,  upon  which  slide,  in  the  sulcus  of  a 
screw,  two  needles;  these,  when  placed 
opposite  the  centre  of  each  corresponding 
cornea,  indicate,  by  means  of  the  scale  on 
the  bar,  the  degree  of  deviation.  The  transverse  bar  is  held  on  a 
level  with  the  eyelids,  the  handle  of  the  instrument  upwards,  and 
the  fork  of  the  bar  against  the  root  of  the  nose.  By  turning  the 
little  buttons  at  the  extremities  of  the  bar,  the  needles  are  moved 
until  each  is  found  opposite  the  centre  of  the  cornea,  as  is  shown 
in  Fig.  171.  The  graduation  of  the  transverse  bar  enables  us  to 
determine  the  degree  of  deviation  with  ease  and  precision.  Thus, 
with  this  ingenious  and  simple  little  instrument,  we  can  measure 
with  exactitude  the  degree  of  deviation  as  well  as  the  precise  result 
obtained  by  tenotomy.] 

Another  symptom  which  is  at  once  characteristic  of  a  paralytic 
aflection,  is  the  erroneous  projection  of  the  visual  field.  For  in- 
stance, if  we  close  the  right  eye  and  tell  the  patient  to  strike 

I  Meyer  and  Galezowski  have  more  lately  devised  binocular  Btrabismometers, 
which  are,  however,  more  expensive  and  less  bandy. 
>  V  Medical  Times  and  Oaz.,''  1869,  L  401.] 
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I  niujit  hore  acrnin  call  attention  to  the  fact  that  the  inclinations 
of  the  vertical  nreridians  are  merely  relative ;  so  that,  although  in 
realitv  the  image  of  the  healthv  eye  may  be  the  one  which  is  in- 
clineii,  it  generally  appears  to  the  patient  to  be  straight,  and  the 
imat'e  of  the  aftectea  eye  is  the  one  which  seems  to  be  slanting, 
although  its  vertical  meridian  may  remain  vertical. 

We  also  meet  with  a  curious  phenomenon  in  this  movement 
(upwards  and  outwards\  viz.,  a  ditference  in  the  height  of  the  double 
images,  without  any  difference  in  the  height  of  the  cornea.  This 
api»arent  anomaly  is  easily  explained  by  a  glance  at  Fiff.  173.  In 
I  tlie  rays  from  the  object  will  fall  on  the  yellow  spot  a,  but  in  the 

Fig.  173. 
I  II 


./ 


left  eye  (II),  on  account  of  the  convergence  of  the  eyes  and  the  in- 
clination  inwards  of  the  vertical  meridian  (yl'  -B'),  the  rays  will  not 
fall  upon  a',  but  on  a",  a  point  in  the  inner  and  upper  quadrant  of 
the  retina,  and  hence  the  double  image  will  lie  to  the  left  side,  and 
below  the'  object.  Wliereas,  in  the  diagonal  position  downwards 
and  outwards,  the  double  image  will  lie  to  the  left  and  above  the 
obieot,  and  be  inclined  towards  the  right. 

^he  v»osition  of  the  head  is  also  characteristic,  for  the  piatient 
carries  it  turned  slightly  to  the  loft,  in  order  to  avoid  the  diplopia, 
l.v  briuiriuir  all  objects  as  much  as  possible  into  the  right  halt  of 
iU-  fiolitot"" vision. 

Tlio  vr'»(iriOSis  is  generally  favorable  if  the  paralysis  of  the  ex- 

•  -lift'  rivtus  muscle  is  acute,  not  too  considerable  in  extent,  and 

v.-  .loiindont  ujon  a  cerebral  lesion,    ^^uch  cases  are  often  completely 

^  -••i.'  *or  vorv  greatly   relieved.     Sometimes,  however,  secondary 

.  '-LV.-iV»n  of  tliC  internal  rectus  of  the  same  eye  suj^ervenes,  on 

V-  y  the  diminished  force  opix)sed  to  the  action  of  the  latter 

-J.  :'i.is  wav,  a  permanent  convergent  squint  of  this  eve 

,.lv.i?<vd.     li^it  if  the  atfected  eye  enjoys  the  better  sight 

.*-,  iTvi  is  only  suffering  from  a  i»artial  jmralysis  of  the 

*<•-l^s.•^.e  j^atient  may  use  it,  in  spite  of  the  effort  re- 

•'^-vc^-rxv  to  the  other,  which  will  squint  considerably 

^[^..^     -^^   ^i-ujitsi  ivnnanently  so. 

^  ^2^    K  ro<  external  rectus,  a  prism  would  have  to  be 

.  .      ^   «i»9<^  to  the  temple,  so  that  the  rays  may  l>e  re- 

.•,^»,c^,    vt,  on  account  of  the  convergence  of  the  visual 

,..^     -•«    tt^  object   will  fall  to  the  inner  side  of  the 

''*HHij*«.tv*  jla^cs  may  be  used  for  two  pur|X)ses : 
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1,  simply  to  free  the  patient  from  the  annoyance  of  diplopia ;  2,  for 
the  purpose  of  slightly  exercising  the  paralyzed  muscle,  and  so 
gradually  strengthening  it.  In  the  former  case,  we  prescribe  that 
number  of  prism  which  completely  neutralizes  the  diplopia  at  a 
certain  distance.  Whereas  if  we  desire  to  exercise  the  affected 
muscle,  we  order  a  prism  which  onl}'  approximates  the  double 
images ;  this  proves  very  confusing  to  the  jiatient,  and  he  endeav- 
ors, if  possible,  to  fuse  them  into  one  by  a  voluntary  exertion  of 
the  paralyzed  musclow  In  doing  this,  care  must  be  taken  that  the 
prism  is  not  too  weak ;  at  lirat  one  should  be  selected  which  nearly 
fuses  the  double  images,  and  then,  as  the  muscle  becomes  stronger, 
a  gradually  weaker  prism  may  be  prescribed.^ 


3.— PARALYSIS  OF  THE  THIRD  NERVE. 

The  third  is  the  principal  motor  nerve  of  the  eyeball ;  it  divides 
in  the  orbit  into  two  branches,  an  upper  and  a  lower.  The  former 
supplies  the  superior  rectus  and  the  levator  palpebree  superioris; 
the  latter,  the  internal  rectus,  inferior  rectus,  inferior  oblique, 
sphincter  pupillce,  and  ciliary  muscle.  According  to  Volkmanu 
and  Fasebeck,  the  third  also  sends  a  small  branchlet  to  the  superior 
oblique  and  external  rectus. 

The  paralysis  of  the  third  nerve  may  vary  in  degree  and  extent, 
and  may  be  complete  or  partial.  1.  All  the  muscles  supplied  by 
it  may  be  more  or  less  implicated ;  they  may  be  all  completely 
or  all  partially  paralyzed ;  or,  again,  some  may  be  completely  parar 
lyzed,  whilst  the  rest  are  only  partially  affected.  2.  One  or  more 
muscles  may  be  completely  or  partially  paralyzed,  the  rest  being 
unaffected. 

Before  describing  the  symptoms  presented  by  the  isolated  para- 
lyses of  the  individual  muscles  supplied  by  the  third  nerve,  it  will 
be  well  to  glance  at  those  which  are  caused  by  a  paralysis  of  all  the 
branches  of  the  nerve. 

Let  us,  therefore,  suppose  the  existence  of  a  complete  paralysis 
of  the  third  nerve  of  the  left  eye.  The  following  would  be  the 
symptoms  present  in  such  a  case:  The  upper  eyelid  hangs  down 
over  the  eye;  u|K)n  lifting  it  and  movintr  an  object  indifferent 
directions,  we  find  that  the  eye  fails  to  follow  it  in  the  upward, 
inward,  and  downward  direction.  It  can  still,  however,  move 
outwards  by  the  action  of  the  external  rectus,  and  somewhat 
downwards  and  outwards  by  aid  of  the  superior  oblique.     Gene- 

»  This  certain  amoimt  of  power  which  a  partially  paralyzed  muscle  generally 
possesses  of  still  acting  in  order  to  unite  the  double  images,  is  termed  by  Von 
Graefe  '*  the  power  of  fusion/'  and  the  extent  of  the  field  through  which  the 
muscle  can  thus  extend  single  vision  is  termed  *'the  range  of  fusion.*'  He  points 
out,  moreover,  that  the  extent  of  this  power  of  fusion  is  of  importance  with  regard 
to  the  diagnosis  of  the  cause  of  the  paralytic  affection  :  for  in  cerebro-spinal  para- 
lyses the  range  of  fusion  is  extremely  small.  In  several  cases  of  incipient  dementia 
be  has  seen  it  almost  entirely  lost.  C^  Symptomenlehre  der  Augenmuskellahmun- 
gen,"  p.  36.) 
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iiilly,  Becondarj  coiitroction  of  tlie  external  rectiifl  eoon  supervenee, 
aiiii  a  iiiurked  divergent  pc^uint  ariBea,  aecorniiaiued  by  crot*&ed 
diplojiia. 

If  we  move  the  abject  over  to  the  ripbt  of  the  patient,  a  diver- 
gent equint  ariseg  (with  cro&tied  diplopia),  which  increaeee  in  pro- 
portion m  the  object  is  moved  further  in  this  direction,  Uf>on 
movinfiT  tlie  object  upwards,  the  right  eje  will  follow  it,  but  the 
left  will  lag  behind,  the  rays  from  the  object  will  therefore  fall 
n|xiti  a  iiortion  of  the  retina  below^  the  yellow  sfot,  and  the  double 
image  be  projected  aliove  that  of  the  right  eye.  If  tlie  object  is 
moved  downwards,  the  reverse  will  of  eourr^e  obtain, and  the  image 
of  the  left  eye  be  projected  beneath  that  of  tl»e  right. 

On  account  of  the  paralysis  of  tlie  branch  to  the  sphincter 
]ai]«illa\  the  pupil  will  l«e  somewhat  dilated  (about  2  or  2 J  lines  in 
diameter),  and  immoveable.  The  paralysiw  of  this  branch  may, 
however,  precede  that  of  general  ]"aralysis  of  tlie  third  nerve. 
U|)on  the  application  of  atropine,  the  pupil  dilates  to  its  fullest 
extent.  Finally,  as  the  ciliary  muscle  is  paralyzed,  the  eye  will 
have  lost  its  mwer  of  accommodation. 

If  the  healthy  eye  is  eloeed,  and  the  jiatient  directed  to  walk 
straight  up  to  a  certain  object,  he  becomes  giddy  and  faiiit«  and 
rec^lB  in  hit*  gait;  which  is  cowing  to  the  illusion  which  exii^tsin  his 
mind  between  the  real  and  imaginnry  position  of  the  object.  There 
IB  generally  some  protrusion  of  the  eyehalli  on  account  of  the 
paralysis  of  the  three  recti  nniscles,  whose  office  it  i«  to  pull  the 
eye  into  the  orbit.'  There  is  also  marked  [itosis,  but  the  latter  ia  _ 
not  so  excessive  as  w4ien  the  orbicularis  pal|n4jrarum  is  also  pan^^H 
lyzed.  By  relaxing  the  orbicularis  and  contracting  the  frontalifllH 
the  upper  eyelid  can  still  be  somewhat  lifted.  Although  we  but 
seldom  meet  w^ith  a  complete,  isolated  paralysis  of  the  individual 
muscles  eufiplied  by  the  third  nerve,  it  wmII  l>e  well  briefly  to  con- 
sider the  symptoms  wdjich  paralysis  of  these  diHerent  muscles  would 
present. 


4.— PARALYSIS  OF  THE  INTERNAL  RECTUS  OF  THE  LEFT 

EYE. 

When  an  object  is  moved  from  tlie  left  to  the  right  siile,  U)th 
eyes  will  be  fixed  uikju  it  nearly  up  to  the  middle  line,  but  wlien  it_ 
iii  carried  over  to  the  riglit,  the  left  eye  will  lag  more  and  mo: 
behind,  thus  giving  rise  to  a  divei'gent  s<juint.     If  the  paraWsis  tl 
coniplete,  and  the  patient  endeavoi-s  to  move  his  left  eye  inwunls, 
a  vicarious,  rotatory-zig-gag  movement  inw^ards  will  be  producc*d 

♦  n.  M filler  discovered  In  tlio  Inferior  nrbitnl  frj^anre  a  reddish -^ray  mass,  con- 
Biftthi^  ori>ni>dIi'fi  nl»iriKtriiH'd  nniFiculfir  fibri"  wUh  olnstic  tendons,  analagotisto  the 
orlHlftI  membrrine  of  the  miimmaUrt.  He  supposed  thiit  \\b  action  b  to  protnide  Uie 
eyelijill  ;  it  h  anpplied  by  Iilires  tVom  ihe  synkputljeiic,  and  irritiihon  of  the  Ullcr 
in  Uie  jjeck  tins  been  found  to  causi!  proirusiou  of  the  eye,  pcrbnpa  through  the 
ftcii(;>n  of  this  muscle. 
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by  the  action  of  the  superior  and  inferior  rectus.  As  the  squint  is 
divergent,  the  diplopia  is  crossed,  and  the  lateral  distance  between 
the  double  images  will  increase  in  proportion  as  the  object  is  car- 
ried over  to  the  right,  but  there  will  be  no  difference  in  the  height 
and  straightness  of  the  images  in  looking  vertically  upwards  or 
downwards.  But  in  the  diagonal  positions  inwards,  there  will  not 
only  be  a  difference  in  the  height  of  the  double  images,  but  the 
one  will  slant  considerably.  In  the  oblique  position  of  the  object 
upwards  and  inwards,  the  double  images  will  diverge  at  the  top, 
that  of  the  left  eye  being  inclined  to  the  right.  Whereas,  in  the 
diagonal  position  downwards  and  inwards,  the  double  images 
appear  to  converge  at  the  top,  that  of  the  left  eye  being  inclined 
towards  the  left. 

In  the  diagonal  positions  inwards,  there  will  also  be  a  difference 
in  the  height  of  the  images,  even  although  there  is  no  difference 
in  the  height  of  the  cornea.  The  reason  of  this  has  been  already 
explained  in  the  description  of  paralysis  of  the  external  rectus 
muscle. 

The  line  which  divides  the  portion  of  the  field  in  which  the 
patient  sees  double  from  that  in  which  single  vision  exists,  does 
not  run  vertically  from  above  downwards,  but  obliquely  from  left 
to  right ;  lying  to  the  left  side  of  the  vertical  line  above  the  hori- 
zontal line,  and  to  the  ri^ht  side  of  it  below  the  horizontal  line. 
This  is  explained  by  the  tact  that  the  divergence  is  much  greater 
when  the  eyes  look  upwards,  than  when  they  look  down. 

The  patient's  head  is  turned  towards  the  right,  so  as  to  avoid 
diplopia,  by  bringing  objects  as  much  as  possible  into  the  left  half 
of  the  visual  fiela. 


6— PARALYSIS  OF  THE  SUPERIOR  RECTUS  OF  THE  LEFT 

EYE. 

This  muscle  moves  the  eye  upwards  and  inwards,  and  inclines 
the  vertical  meridian  inwards. 

The  inefficiency  of  the  paralyzed  superior  rectus  will  not  be 
apparent  in  the  movements  of  the  eye  below  the  horizontal  diame- 
ter, but  only  in  those  above  the  latter.  The  diplopia  will  conse- 
quently be  also  only  apparent  in  the  upper  half  of  the  field.  When 
tiie  object  is  moved  above  the  horizontal  line,  the  left  eye  will  lag 
behind,  and  this  deviation  will  increase  in  proportion  the  higher 
the  object  is  moved.  At  the  same  time  there  will  also  be  a  diver- 
gent squint,  for  on  account  of  the  paralysis  of  the  superior  rectus, 
the  inferior  oblique  will  move  the  eye  somewhat  outwards.  If  the 
right  eye  is  covered,  and  the  patient  directed  to  look  with  the  left 
at  an  object  held  slightly  in  the  upper  half  of  the  visual  field,  the 
left  eye  will  move  upwards  and  inwards  (the  degree  depending 
upon  the  amount  of  paralysis),  showing  that  it  had  before  deviated 
downwards  and  outwards.  The  covered  eye  will  at  the  same  time 
make  a  considerably  greater  associated  movement  upwards  and 
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outwards.  Tlie  patient,  in  endeavoring  to  strike  an  object,  will  aim 
too  high,  lie  will  carry  his  head  thrown  back,  so  as  to  bring  all 
objects,  as  much  as  possible,  into  the  lower  half  of  the  field. 

The  diplopia  manifests  itself  in  the  upper  half  of  the  visual 
field.      The  double  images  show  lateral  ditterences,  are  or 
difterent  in  height,  and  not  parallel 

As  the  cornea  deviates  dowriwanl?!  and  outwards,  the  raj's  from 
an  object  licld  above  the  horizontal  meridian  line  fall  np>on  the 
outer  and  lower  jMntion  of  tlie  retina,  and  will  coneeqnentlj'  be 
projected  upwards  and  inwards;  the  douljle  image  of  the  attected 
eye  ipse udchiifiage)  lying  above  and  to  the  right  ot  the  image  of  the 
right  eye. 

As  the  action  of  the  Buperior  rectus  upon  the  height  of  the  eye 
increases  aa  the  latter  is  moved  outwardB  (to  the  left),  the  ineffi- 
ciency of  tlie  paralyzed  muscle  in  raising  the  cornea,  will  also  be 
most  evident  in  this  direction.  The  dilference  in  the  height  of  the 
double  inniges^  therefore,  increases  as  the  eye  is  turned  outwards, 
and  iliminishes  as  it  is  turned  inwards.  On  the  other  hand,  the 
inclination  of  the  vertical  meridian  will  be  most  a  {♦pa  rent  when 
tlie  eye  is  turned  inwards,  and  least  so  when  it  is  turned  outwards 
(to  the  left).  On  account  of  the  paralysis  of  the  6U|»erior  rectus, 
tlic  vertical  meridians  are  not  parallel,  but  that  of  the  left  eye  is 
turned  outwards  'by  the  unoppoeeil  action  of  the  inferior  oblique. 
Hence  the  pseudo-image  would  appear  to  converge  towanls  the 
image  of  the  right  eye,  but  the  tlouble  images  are  crossed,  and 
hence  they  diverge  at  the  top,  the  pseudo-iuiage  being  inclined 
towards  tlie  right* 


6.— THE  PARALYSIS 


OF  THE 
LEFT 


INFERIOR 
EYE, 


RECTUS  OP  THE 


The  symptoms  arisins^  in  a  paralysis  of  this  muscle  are  just  the 
revei^se  of  tiiose  in  paralysis  of  the  superior  rectus.  The  want  of 
movement  and  conseqnent  diplopia  are  only  a|>parent  when  the 
object  is  held  l>elow  the  horizontal  meridian  line.  The  jiseudo- 
image  lies  Mow  that  of  the  right  eye,  and  towards  ite  right.  The 
double  images  increase  in  height  when  the  eyes  are  moved  to  the 
left,  and  in  inclination  when  they  are  moved  to  the  right.  The 
double  images  are  crossed  and  the  jjseudoimage  inclined  towards 
that  of  the  right  eye  {i,  c,  inclined  towards  the  left)* 

T,— PARALYSIS  OF  THE  INFERIOR  OBLIQUE  OF  THE  LEFT 

EYE. 


Aft  it  is  extremely  doubtful  whether  an  isolated  paralysis  of  thi« 
muscle  ever  occui's,  I  shall  not  describe  the  symptoms  which  woal<f 

\  An  piitlcnts  often  find  it  diflRcnlt  to  eglimate  nccanitely  tbe  obliquity  of  a  smull 
otijrct^  Huch  IIS  the  flume  of  n  !ie:hlo(l  candle,  it  ih  beUcr  to  Ufle  m  an  object  a 
ivijfle  biaftf  or  n  roll  of  paper  about  12  iucliea  ia  Jeu^^tlx. 
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be  presented  by  8uch  an  affection,  but  simply  state  that  they  would 
be  just  the  reverse  of  those  met  with  in  paralysis  of  the  superior 
oblique,  and  from  a  knowledge  of  which  the^e  symptoms  could 
easily  be  constructed. 

8.— PARALYSIS  OF  THE  SUPERIOR  OBLIQUE  OF  THE  LEFT 

EYE,  ETC. 

The  paralysis  of  the  superior  oblique  illustrates,  better  than  that 
of  any  other  of  the  ocular  muscles,  the  correctness  of  the  rules  laid 
down  as  to  the  action  of  the  different  muscles,  and  the  nature  of 
the  diplopia  presented  by  their  paralysis.  Indeed,  the  deviation  of 
the  visual  line  is  so  extremely  slight  in  cases  of  paralysis  of  the 
superior  oblique,  that  it  might  easily  escape  detection,  and  we  must, 
therefore,  place  our  chief  reliance  upon  the  position  of  the  double 
images  to  assist  us  in  determining  the  diagnosis. 

A  person  affected  with  paralysis  of  tlie  left  superior  oblique 
would  complain  that  objects  (the  floor,  steps,  etc.)  in  the  lower  half 
of  the  field  appear  double  and  irregular  in  outline.  Above  the 
horizontal  median  line,  the  visual  lines  are  fixed  upon  the  object 
and  no  diplopia  exists.  If  the  object  is  held  in  the  horizontal 
median  line  or  a  very  little  below  it,  a  very  slight  deviation  of  the 
left  eye  in  an  upward  and  inward  direction  is  noticed,  which 
becomes  more  and  more  marked  the  further  the  object  is  moved 
into  the  lower  half  of  the  field,  more  esj^ecially  towards  the  right. 
If  the  right  eye  is  closed,  the  left  makes  a  well-marked  movement 
downwards  and  outwards,  and  there  will  be  an  erroneous  projection 
of  the  visual  field  in  the  same  direction.  U^)on  closing  the  healthy 
right  eye,  and  testing  the  mobility  of  the  left,  we  might  at  first 
8U[)pose  it  to  be  unimpaired  in  all  directions,  but  on  closer  exami- 
nation we  find  that  downwards  and  inwards  ^towards  the  nose) 
there  is  a  distinct  want  of  mobility.  Instead  of  following  the  cir- 
cular sweep  of  the  object  from  below  to  the  inner  side,  the  visual  line 
makes  a  diagonal  spring  upwards  and  inwards.  Tlie  double  images 
are  homonymous,  and  show  a  difierence  both  in  height  and  later- 
ally, and  the  one  slants.  The  diplopia  is  confined  to  the  lower  half 
of  the  visual  field,  and  is  absent  in  the  upper.  On  account  of  the 
convergent  squint  which  arises  below  the  horizontal  line,  the 
diplopia  is  homonymous,  and  as  the  left  eye  remains  at  the  same 
time  too  high,  its  image  will  appear  beneath  that  of  the  rieht  eye. 
The  lateral  difierence  between  the  double  images  increases  the  more, 
the  further  the  object  is  moved  downwards,  as  the  convergence  of 
the  visual  lines  then  becomes  greater,  on  account  of  the  unopiK>sed 
action  of  the  inferior  rectus.  The  difference  in  the  height  of 
tlie  double  images  increases  the  more,  the  further  the  object  is 
moved  over  to  the  right,  and  diminishes  as  it  is  moved  over  to  the 
left.  This  is  owing  to  the  fact,  that  the  superior  oblique  exerts 
the  greatest  influence  upon  the  height  of  the  eyeball  when  the  eye 
is  moved  downwards  and  inwards,  and  hence  its  loss  of  power  upon 
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the  height  of  the  roniea  will  also  be  felt  the  niofit  in  this  direclion. 
On  the  other  hand,  the  indiuatioii  of  the  double  images  will  be( 
greatest  when  tlie  object  is  moved  over  to  the  left,  and  least  when 
it  18  carried  over  to  the  right.  For  the  superior  oblique  exerts 
most  influence  on  the  position  of  the  vertical  meridian^  when  the 
eye  is  moved  downwards  and  outwards.  On  account  of  the  i«iraly- 
8i«  of  the  superior  oblique,  the  inferior  rectus  will  exercise  uno|v 
poM*d  sway  over  the  vertical  meridian  in  all  the  movements  of  the 
eye  below  the  horizontal  median  line,  and  incline  it  outwards.  The 
parallelism  of  the  vertical  meridians  will,  therefore,  be  de-st roved, 
and  tliey  will  diverge  at  the  top,  the  double  images  apfKiaring  to 
converge.  For,  on  nccount  of  the  slanting  outwanls  of  tlie  vertical 
meridian  of  the  left  eye,  the  image  of  the  object  will  not  fall  in 
tlie  vertical  meridian,  but  uf>on  the  upj_M3r  atid  inner  and  lower  and 
outer  quadrants  of  the  retina,  and  the  {wseudo-image  will,  therefore, 
appear  to  the  patient  to  be  inclined  towards  the  right,  and  to  eon- 
verge  towards  the  image  of  the  right  eye,  A  glance  at  Fig.  172, 
p*  d09,  will  render  thi^  intelligible,  it  being  reuicmbered,  however, 
that  the  vertical  meridian  m  turned  outwards  in  paralysis  of  the 
supc-rior  oblique,  ami  inwards  in  that  of  tlie  external  rectus* 

when  the  object  is  carried  very  far  down  into  the  lower  half  of 
the  field,  a  curious  phenomenon  is  obKcrved,  viz.,  tliat  the  pseudo- 
injage  appears  above  that  of  the  right  eye,  even  although  the  left 
ct>rnea  still  remains  higher  than  the  right.  This  is  due  to  the  ex- 
treme inclination  of  the  vertical  meridhin,  which  becomea  so  great 
wheti  the  eye  is  moved  far  downwards  that  a  dislocation  ot  the 
quadrants  of  the  retina  takes  place,  the  rays  from  the  object  falling 
no  longer  upon  the  inner  and  upper  quadrant  of  the  retina,  but  i 
upon  the  inner  and  lower,  and  they  are  hence  projected  upwards 
and  to  the  left. 

The  double  images  in  paralysis  of  the  superior  oblique  are  not 
at  the  same  distance  from  the  patient,  but  that  of  the  attected  eye 
is  eonsideraljly  nearer  to  him.  This  was  I  believe  first  noticed  by 
Dr.  Michael  is.  It  would  a]»i»ear  to  he  due  to  the  projection  of  the 
image  upon  a  horizontal  surface  below  the  eye  {e,  ^.,  the  floor  of  the 
room),  for  this  symptom  disappeai's  with  an  alteration  of  the  sur- 
lace  of  projection.* 

The  line  which  divides  the  field  of  single  from  that  of  double 
vision  does  not  run  borizrmtal,  but  obliquely  downwards  from  the 
right  to  the  left.  The  |mtient  carries  his  head  turned  dow^nwards 
and  to  the  right,  so  as  to  bring  the  objects  as  much  as  possible  into 
the  upper  and  lel't  i)ortiou  of  the  field,  as  the  diplopia  arisen  sooner 
in  tl»e  right  half.  Prisms  must  be  turned  with  their  baae  down- 
wards and  outwards. 

After  a  naralysis  of  the  superior  oblique  has  existed  for  some 
time,  secondary  contraction  of  tlie  inferior  oblique  often  supervenes. 
The  diploma  then  extemis  into  the  upper  half  of  the  visual  field, 
but  here  uecomos  crossed,  the  pseudo-image,  however,  being  still 

»  VJde  Vott  Gracfe*g  "Symptoinenlehrt^  dor  Aageamiiskeliiihniungea,"  p.  U5i. 
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beneath  that  of  the  right  eye.  This  is  due  to  the  cornea  being 
moved  abnormally  upwards  and  outwards,  on  account  of  the  con- 
traction of  the  inferior  oblique.  The  increase  in  the  height  of  the 
double  images  will  augment  towards  the  right,  and  diminish  to- 
wards the  left;  the  revei'se  obtaining  with  regard  to  the  inclination 
of  the  double  images. 

Having  considered  the  various  symptoms  presented  by  the  para- 
lytic affections  of  the  difterent  muscles  of  the  eye,  we  must  now 
turn  our  attention  to  the  causes,  prognosis,  and  treatment. 

We  may  distinguish  peripheral  and  cerebral  causes.  Amongst 
the  former,  cold  and  rheumatism  are  the  most  frequent.  In  such 
cases  the  affection  is  rapidly  developed,  and  is  generally  accom- 
panied by  more  or  less  severe  rheumatic  pains  in  the  corresponding 
side  of  the  face  and  head.  Very  frequently  there  is  no  difficulty  in 
tracing  the  cause  to  a  cold  which  the  patient  has  caught  from  a 
sudden  exposure  to  a  great  change  in  temperature,  or  to  a  draught 
of  cold  wind.  This  is  soon  followed  by  pain  in  and  around  the 
orbit,  accompanied  by  a  slight  degree  of  diplopia.  The  patholog- 
ical changes  in  such  cases  generally  consist  in  a  rheumatic  inflam- 
mation of  the  nerve  sheath. 

The  causes  may  be  situated  in  the  orbit.  Amongst  these  we 
must  enumerate  effusions  of  blood,  all  the  different  forms  of  or- 
bital tumor,  abscess  of  the  orbit,  exophthalmic  goitre,  etc. 

The  most  frequent  cause  is,  however,  syphilis.  According  to 
Von  Graefe  about  one-third  of  the  paralytic  aflections  of  the  mus- 
cles of  the  eye  are  due  to  it.  In  many  cases  it  is,  however,  imjios- 
sible  to  determine  with  any  degree  of  accuracv  the  exact  seat  of 
the  cause;  we  must  be  satisfied  with  the  fact  that  the  patient  has 
suffered  from  syphilis,  and  we  frequently  find  that  a  rapid  recovery 
ensues  under  pro{>er  anti-syphilitic  treatment. 

Syphilitic  nodes  or  exostoses  may  be  situated  in  the  orbit,  or  at 
the  base  of  the  brain,  and  cause  the  paralysis  by  direct  pressure 
upon  the  nerve.     Syphilitic  neuromata  may  also  produce  it. 

Paralysis  of  the  ocular  muscles  is  often  due  to  some  cause  sit- 
uated at  the  base  of  the  skull,  and  this  must  be  esj^ecially  sus- 
pected if  several  muscles  of  one  or  of  both  eyes  are  aflfected,  or  if 
some  other  nerves  (such  as  the  facial  or  some  branches  of  the  fifth) 
are  also  implicated.  We  find  that  the  causes  situated  at  the  base 
of  the  brain,  generally  produce  paralysis  by  a  direct  compression  of 
the  nerves  which  lie  at  this  situation.  Amongst  such  causes  we 
must  esixjcially  enumerate  syphilitic  and  rheumatic  ostitis  and  i>eri- 
ostitis,  exostoses,  syphilitic  tophi,  tubercular  deposits,  efiusions  of 
blood,  and  tumors  of  various  kinds.  In  eases  of  tumor  or  aneurism, 
the  progress  of  the  paralysis  is  generally  slow,  whereas  the  reverse 
is  the  case  in  inflammatory  exudations. 

The  cause  may,  however,  be  situated  in  the  brain  itself,  and  we 
then  generally  find  that  the  patient  shows  some  derangement  of 
the  intellectual  functions.  His  memory  fails  him,  and  he  experi- 
ences a  difficulty  iu  arranging  his  ideas,  or  iu  giving  expressiou  to 
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of  the  greatest  service ;  or  mercurial  inunction  may  be  employed, 
if  necessary.  Zitmann's  decoction  is  also  very  serviceable,  as  it 
acts  not  only  as  an  anti-syphilitic,  but  also  as  a  diaphoretic.  Its 
use,  however,  entails  a  good  deal  of  inconvenience  and  discomfort. 

To  relieve  the  patient  from  the  annoyance  and  confusion  pro- 
duced by  the  diplopia,  the  affected  eye  should  be .  excluded  from 
the  visual  act  by  a  shade  or  a  piece  of  frosted  glass  (if  spectacles  are 
used).  This  exclusion  also  obviates  the  tendency  of  the  patient  to 
carry  his  head  turned  to  one  side. 

Prismatic  glasses  may  likewise  be  employed  for  the  purpose  of 
fusing  the  double  images,  and  their  strength,  as  well  as  the  direc- 
tion in  which  their  base  is  to  be  turned,  will  depend  upon  the 
muscle  affected,  and  the  degree  of  deviation.  In  paralysis  of  the 
internal  rectus,  the  base  should  be  turned  inwards,  in  that  of  the 
external  rectus,  outwards.  If  the  double  images  show  both  a  dif- 
fei^ence  sideways  and  in  height,  we  may  divide  the  prisms,  placing 
one  with  its  base  laterally,  and  the  other  with  its  base  turned  up- 
wards or  downwards  as  the  case  may  be.  Or  we  may  divide  these 
two  prisms  between  the  two  eyes.  In  accordance  with  the  fact,  that 
the  eye  can  readily  overcome  lateral  diflerences  in  the  double  images, 
whereas  it  cannot  correct  any  but  the  very  slightest  difference  in 
lieight,  we  often  find  that  if  we  correct  the  latter  by  a  prism,  the  late- 
ral differences  are  at  once  corrected  by  an  effort  of  one  of  the  hori- 
zontal muscles  of  the  eye.  This  fact  is  of  much  importance  in  those 
cases  in  which  we  oj)erate  for  the  sake  of  curing  diplopia.  I  have 
already  stated,  when  speaking  of  paralysis  of  the  external  rectus, 
that  when  we  desire  to  use  prisms  therai^utically,  the  double 
images  should  be  not  fused  into  one,  but  only  a|)proxi mated,  in 
order  that  the  paralyzed  muscle  may  be  stimulated  to  an  effort  to 
unite  them. 

Electricity  (both  faradization  and  galvanization)  is  often  found 
of  great  service  in  the  treatment  of  paralysis  of  the  muscles  of  the 
eye,  especially  if  the  cause  is  peripheral.  The  negative  pole  of  the 
instrument  is  applied  to  the  closed  eyelid  in  a  situation  corre8jK>nd- 
ing  to  the  affected  muscle,  the  positive  being  placed  on  the  temple 
or  the  back  of  the  neck  ;  the  sitting  should  not  extend  beyond  two 
or  three  minutes.  In  galvanization  from  6  to  14  cells  should  be 
employed  according  to  point  of  application  and  the  degree  of  effect 
we  desire.  Hitherto,  it  has  generally  been  supposed  that  electricity 
acts  beneficially  by  a  direct  excitation  of  the  paralyzed  motor 
nerves,  but  according  to  Benedikt^  this  is  not  so,  for  he  states  that 
its  effect  is  due  to  a  reflex  excitation  of  the  fifth  nerve.  He  found, 
moreover,  that  in  most  cases  a  curative  action  was  only  produced 
when  the  excitation  was  relatively  weak,  and  when  no  trace  of 
muscular  contraction  was  produced  by  the  electricity.  The  pro|)er 
measure  for  the  strength  of  the  current  is  the  sensitiveness  of  the 
fifth  nerve.     If  the  latter  is  extremely  sensitive,  the  battery  may 

'  Vide  a  very  interesting  paper  b}'  Dr.  Moritz  Benedikt,  "  On  Electro-Therapeu- 
tical and  Physiological  Researches  on  Pan^Iysia  of  the  Ocular  Muscles/'  **  A.  f. 
O./'  X.  1,  translated  in  *»  Ophthalmic  Review,'*  vol.  ii.  p.  14S* 
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behind.  Thus,  if  only  a  slight  degree  of  paralysis  of  the  external 
rectus  remains,  so  that  the  want  of  mobility  outwards  amounts  to 
about  1  or  1 J  line,  division  of  the  opponent  muscle  (internal  rectus^ 
will  be  indicated.  But  when  the  mobility  exceeds  this  degree,  ana 
amounts  to  two  or  three  lines,  this  operation  will  not  suffice,  and 
we  must  combine  with  it  the  operation  of  bringing  forward  the 
insertion  of  the  paralyzed  muscle  (the  latter  operation  is  generally 
termed  that  of  "  re-adjustment"),  so  as  to  increase  its  power 
over  the  mobility  of  the  eyeball.  This  operation  should  not  be 
deferred  too  long,  for  after  a  time  the  paralyzed  muscle  may  undergo 
fatty  degeneration,  which  rendera  it  unfit  for  the  requisite  degree 
of  contraction,  even  if  its  innervation  were  completely,  or  in  great 
part,  restored ;  and  it  also  favors  secondary  contraction  of  the  op- 
ponent. The  method  of  performing  the  operation  of  re-adjustmeut 
will  be  considered  together  with  that  of  strabismus. 


9.— SPASMODIC  AFFECTIONS  OF  THE  MUSCLES  OF  THE 
EYE.    NYSTAGMUS,  ETC. 

The  symptoms  of  nystagmus  consist  in  a  peculiar,  restless  move- 
ment or  oscillation  of  the  eyeballs.  This  oscillation  is  generally 
horizontal,  but  occasionally  rotatory,  the  eyeballs  oscillating  round 
the  axis  of  the  oblique  muscles.  In  very  rare  instances  the  nystag- 
mus may  be  vertical.  I  have  seen  two  such  cases.  In  one,  the  eye 
was  aftected  with  convergent  squint,  and  made  a  constant  upward 
and  downward  movement,  which  was  not  arrested  or  even  improved 
by  tenotomy  of  the  internal  rectus.  The  other  occurred  in  a  man 
aifected  with  choroido-retinitis,  and  here  both  eyes  showed  a  well- 
marked  vertical  nystagmus.  Zehender*  has  also  met  with  onecase. 
I  lately  saw  a  very  curious  form  of  nystagmus  in  a  patient  of  Mr. 
Jan)es  Adams,  where  the  oscillations  onlv  occurred  when  he  looked 
below  the  horizontal  meridian,  the  eyes  being  quite  steady  exactly 
in  the  horizontal  meridian  and  in  all  the  movements  above  it.  The 
oscilhition  may  be  periodical,  and  its  degree  is  often  very  variable 
at  different  times,  being  markedly  increased  by  any  nervous  excite- 
ment, and  by  the  effort  of  accommodation.  To  remedy  the  indis- 
tinctness of  vision  produced  by  the  unsteadiness  of  the  eyes,  the 
1>atient8  often  make  a  contrary  movement  of  the  head ;  or  they 
lold  the  print  in  a  slanting  or  vertical,  instead  of  a  horizontal, 
position,  so  that  the  lines  run  vertically  instead  of  horizontally.  The 
reason  of  this  is  easily  intelligible,  for  the^  can  then  see  the  indi- 
vidual lines  chiefly  by  the  aid  of  the  superior  or  inferior  recti,  and 
the  circles  of  diffusion  caused  by  the  oscillation  of  the  eye  will  then 
extend  the  letters  vertically,  instead  of  horizontally  ;  the  length  of 
the  letters  will  consequently  be  considerably  more  increased  than 
their  breadth,  which  is  less  confusing  to  the  sight,  as  their  lateral 
separation  will  be  preserved.     Whereas,  when  they  are  extended 
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horizontal  13%  one  letter  rnna  into  the  other,  its  outline  is  blurred 
and  confu^ri,  and  the  power  of  dlstinguis^hing  them  oiach  im|Ki]n?«l. 

Although  there  may  be  considerable  oeciltation  of  the  evehttll 
the  nooveroente  of  the  eyes  are  unafl'eeted  and  perfect  in  all  dir 
tions,  and  the  two  eyes  may  act  perfectly  together,  but  binocular  ' 
'Tifiion  i»  often  diiiturbed,  and  the  sight  of  the  two  eyes  freqaentlj 
very  different.     The  oscillation  sometimes  diminishes  greatly,  or  ta 
even  arrested  when  the  eyes  are  moved  very  far  outwards  or  in- 
Wiirdu,  or  in  one  of  the  diagonal  positions  downwards  (Bohra,)" 

Nystagmus  generally  appears  m  earlj'  infancy,  and  is  e§|«e€ialljf  j 
met  with  in  eases  in  which  a  considerable  degree  of  exertion  "f  the' 

-»nlar  m useless  is  required  for  distinct  vision  ;  the  object  * 
'perhaps,  to  be  held  very  close  to  the  eye,  either  on  account  • 
anomaly  of  the  refraction,  or  some  opacity  in  the  refracting  media. 
Thus  the  aflection  is  often  met  with  in  infants  together  with  ofxw 
cities  of  the  cornea  or  of  the  lens,  in  cases  of  strsrbismus,  in  albinos, 
etc. 

The  disease  may  diminish,  or  even  disappear,  as  the  patient 
grows  older,  Imt  it  generally  remains  permanent,  varying,  f»erbap8,j 
somewhat  with  the  state  of  health;  any  debility  or  nervous  ex- 
citement increasing  its  intensity.  If  strabismus  coexists^  tbia 
should  be  cured  by  an  operation,  and  in  sonie  cases  the  nystagmus 
ia  also  couaiderubly  diminished  by  the  tenotomy.  In  others  it 
lUmst,  howev^er,  be  confessed,  that  either  no  benefit,  or  only  a 
rery  temix>rary  one,  results.  Hence  I  do  not  connider  it  advisable 
fo  perform  tenotomy  of  any  of  the  tjcular  niuscles  for  the  chance 
of  cnring  the  Tiystagmus,  except  there  is  aUo  strabismus.  Any 
aritimaly  of  refraction  should  be  corrected  by  suitable  lenses,  and 
h»*nelit  is  sometimes  experienced  from  the  use  of  blue  eye-protectors, 
to  diminisli  the  intensity  and  glare  of  the  light* 

SfJiismotlie  artt'Ctions  of  the  ocular  niiiseles  are  extremely  rare. 
Clonic  Hj^annis  are  sometimes  met  with  in  children  affected  with 
chorea  or  basilar  meningitis;  also  in  cases  of  lead  poisoning,  ami 
in  some  of  the  affections  of  the  brain  and  spinal  cord.  Tonic 
spusrtjH  of  the  ocular  muj^cles  ai-e  occasionally  oliserved  in  epilepsv, 

HiJUJ^m  of  the  orbicularis  piil[iebrarum  is  described  io  the  article 
upou  the  diseases  of  the  eyelids. 


10.-^STRABISMUS. 

We  have  now  to  turn  our  attention  to  the  consideration  of  the 

variotifl  forms  of  sqnirjt  and  their  tj'eatment.  The  surgeon  should 
thoroughly  master  the  theoretical  portion  of  this  subject  before  he 
attempts  to  operate  for  the  cure  of  this  affection  j  for  although  the 
o[)eration  for  squint  is  not  per  se  a  difficult  one,  we  yet  meet  with 
manj*  cases  wliich  i-equirc  very  great  exactitude  and  nicety,  not 
only  in  the  preliminarj'  examination,  but  also  in  the  mode  of  ope- 
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ration.  Still  more  difficult  and  intricate  are  those  cases,  in  which 
we  operate  less  for  the  cure  of  the  deformity,  which  is,  perhaps, 
hardly  observable,  than  for  the  purpose  of  freeing  the  patient  from 
the  great  and  constant  annoyance  of  diplopia.  These  demand  a 
thorough  knowledge  of  the  individual  actions  of  the  muscles  of 
the  eyeball,  an  intimate  acquaintance  with  the  various  forms  of 
diplopia,  and  considerable  manual  dexterity  in  the  performance  of 
the  operation,  the  extent  and  character  of  which  should  be  accu- 
rately determined  uj)on  beforehand.  Such  cases,  indeed,  often 
form  some  of  the  most  difficult  problems  in  ophthalmic  surgery, 
and  can  be  only  successfully  treated  by  those  who  have  mastered 
the  theory  of  this  and  kindred  subjects.  A  want  of  such  knowl- 
edge brought  the  operation  for  squint  into  almost  complete  dis- 
repute, and  we  are  chiefly  indebted  to  Von  Graefe  for  having 
extricated  it  from  the  obloquy  with  which  it  had,  not  undeservedly, 
been  visited,  and  for  having  rendered  it  one  of  the  most  successful 
operations  in  surgery.  He  has  achieved  this  success  not  so  much 
by  improving  the  mode  of  operation,  as  by  his  elaborate  researches 
into  the  physiology  and  symptomatology  of  the  various  forms  of 
squint,  which  have  enabled  him  to  lay  down  exact  data  for  their 
successful  treatment. 

Symptomatically  we  mean  by  the  term  "squint,"  an  inability  to 
bring  both  visual  lines  to  bear  simultaneously  uix)n  one  point,  the 
one  always  deviating  in  a  certain  direction  from  the  object.  If  the 
squinting  eye  deviates  inwards,  it  is  called  convergent  squint,  if 
outwards,  divergent  squint;  if  it  squints  upwaras,  strabismus 
sursumvergens,  if  downwards,  strabismus  deorsumvergens. 

The  name  strabismus  was  formerly  indiscriminately  applied  to 
all  abnormal  deviations  of  the  visual  lines,  whatever  their  cause ; 
whether  they  were  due  to  paralysis  or  spasm  of  one  or  more  of  the 
muscles  of  the  eyeball,  or  whetlier  some  tumor,  etc.,  of  the  orbit 
prevented  the  free  movement  of  the  eye  in  certain  directions. 

We  now,  however,  limit  the  term  strabismus  (or  strabismus 
concomitans  of  Von  Graefe,  a  name  we  shall  adopt)  to  that  group 
of  cases  which  presents  the  following  well  defined  and  constant 
symptoms: — 

1.  The  visual  line  of  one  eye  being  fixed  upon  an  object,  that  of 
the  other  always  deviates  from  the  latter  at  a  certain  angle,  and  in 
a  certain  direction.  In  convergent  squint  it  deviates  to  the  inner, 
in  divergent  squint  to  the  outer  side  of  the  object.  In  order  to 
determine  which  is  the  squinting  eye,  the  patient  should  be  di- 
rected to  look  steadily  at  an  object  (a  lighted  candle  or  our  uplifted 
finger)  held  in  the  horizontal  median  line,  at  the  distance  of  a  few 
feet.  Then,  alternately  covering  each  eye  with  our  hand,  we  note 
whether  the  uncovered  eye  remains  steadily  fixed  upon  the  object, 
or  has  to  change  its  position  before  it  can  bring  its  visual  line  to 
bear  upon  it.  In  the  former  case,  it  is  the  one  generally  used  for 
fixation,  in  the  latter,  it  deviates  from  the 'object.  We  may,  how- 
ever, fail  to  detect  the  deviation  in  this  manner,  if  it  is  so  very 
slight  as  to  be  almost  objectively  inappreciable,  in  which  case  w^ 
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U  IH'hi'Mlll)     N  i'l,\    I'ViiliMlt. 

II  \\i'  iMiM«i'  lhf»  hnilthv  i\M»  witli  our  h:uul,  the  other  will  move 
\\\  w  iiilnin  iliri'ihou  i!\  ovxU'V  to  lix  the  ohjeet  (iu  convergent 
n.|n\nl  il  \\\ll  inovo  oulwMrds,  ni  ilivoriceut  inwanlsi,  tlie  healthy, 
I'OM'ioil  o\o  niMl%nii.\  Ml  tho  sjinio  time  an  assth'ttited  movement 
\\\h«»h  \\i\*i  hi»on  ^h"t^^.M\ato^l  tlie  .<t\\uhltuy  iloviation),  becoming 
now  .  in  l:»il,  tho  'Miuinliu*;-  o\e. 

I  h.wo  i^livMilx  \\\  i»o;\  oxplainod  the  nieilhvl  ot'  measuring  the 
\\\\x\\  ovl^MH  »»t  tl\o  do\  taf  hM\  w  \th  l.ainvnooV  stnibismometer.  I 
^\%'^^\  \^\\\\  i\AA  \\\i\\  tho  do>i\>s^  ot' sn-alMsuius  sliouM  l»o  restoii  l>oth 
\>^\  \w\\  i\vx\  il\NtjnM  ohuvtN  as  it  "s  of!ori  tar  ivjori^  oois>iilorable 
»<nMiu;  .^  -^iJN^Mx;  *'t^Mt  xM  axVov.r.u^\Ja:*.x^:\.  as  v.^.  rc^ui'.r;^:  <niiU  type, 
\)\.\\\  \\\\\\\  -.^-.o  o\o  'x'^  Ixs^k:;-;:  a:  a  *;>:av.:  v^:*\v:. 

Wo  *,^i^u*.v.\OH  rtr,,5  ;!;a;  *.)\ 


a:;:r:-i  ^:ov::i::.:.:i,  but 

XX    x!.  ::     V.  ,-'. 

.■,.>i    v'f  ;-:v.Tt:r^t.-rir 

\,  :\^  ,:'  :    ^    : 

:;  :;^.l  :v.:,:s  iieiLi^ 

',  *        :  ■  •; 

.   i\;    .     -•■    . 

,^ 

■  X.  .V     .^     vv 

»■  .; 

,vx      ,N       .>,    ."^.V 

..w  \. 

*.    ,v.           xv     , 

\v         * 

*  0  v 

STRABISMUS.  625 

degree  of  the  squint.  On  account  of  this  complete  accompaniment 
of  the  squinting  eye  in  all  the  movements  of  the  healthy  one,  it  has 
been  called  strabismus  concomitans.  If  we  hold  an  object  in  the 
horizontal  median  line,  and  then  move  it  to  the  right  and  left,  the 
visual  line  of  the  squinting  eye  will  exactly  accompany  that  of 
the  healthy  eye  in  all  its  movements,  deviating  from  it,  however, 
always  at  the  same  angle,  except,  indeed,  at  the  extreme  portions 
of  the  field  of  vision. 

In  order  to  note  accuratel  v,  and  to  keep  an  easy  and  diagram- 
matic record  of  the  extreme  lateral  movements  of  each  eye  inwards 
and  outwards,  Mr.  Bowman  has  for  some  time  adopted  the  follow- 
ing simple  and  practical  method:  He  notes  the  extreme  range  in- 
wards, by  marking  the  position  of  the  pupil  on  extreme  inversion, 
compared  with  that  of  the  lower  punctum;  and  the  extreme  range 
outwards,  by  marking  the  position  of  the  outer  edge  of  the  cornea, 
on  extreme  eversion,  compared  with  that  of  the  external  canthus. 

The  following  figures  illustrate  this  method,  the  patient  being 
supposed  to  face  the  observer: — 

Fig.  174  shows  H  the  right  outer  canthus,  and  L  the  left  outer 
canthus,  crossed  by  a  vertical  line  a,  or  6,  or  <;,  which  indicates  by 
its  position  the  extent  to  which  the  outer  edge  of  the  cornea  ap- 
proaches the  canthus,  or  even  goes  beyond  it,  on  czireine  eversion  of 
the  eye.     And  Fig.  175,  in  like  manner,  exhibits  for  R  the  right 

Fig.  174. 
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eye,  and  for  L  the  left  eye,  the  position  which  the  pupil,  O,  takes 
with  regard  to  the  punctum,  ^,  when  the  eye  is  moved  inwards  to 
the  extreme  degree.  It  may  fail  to  reach  it,  as  at  a  a,  or  be  over 
it,  as  at  b  6,  or  pass  more  or  less  inwards  beyond  it,  as  at  c  c. 

In  taking  the  relation  of  the  pupil  to  the  punctum  if  the  eye  is 
much  inverted,  the  observer  should,  as  it  were,  face  the  pupil  in  its 
inverted  position,  otherwise  the  interval  between  \\.  «k\A  \*W  ^x^lW^- 
40 
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in  111  is  not  80  conxK*tly  estimated.  Or  the  \iavts  may  be  viewed 
from  above,  tlie  Hurgeon  misiiig  tlie  upper  lid,  and  standing  ItcbiDd 
llic  patient,  who  sits  on  a  chair.  But  a  little  practice  soon  renders 
ihiK  unneee38ury. 

If  the  outer  edge  of  the  cornea^  in  extreme  e version,  passes 
under  cover  of  the  canthiis,  its  actual  position  can  be  readily  enough 
murkcd  by  noting  how  much  of  the  iris  is  hidden  from  view, 

A  diagrammatic  record  should  be  kept  of  the  range  of  mobility, 
in  onlcr  that  we  may  hereafter  be  able  to  estimate  the  effeer  of  the 
opcnUioti  ujion  the  hiteral  movements  of  the  eye. 

Tlie  accommodative  movements  of  the  eye  should  also  be  a«?u- 
rately  tesleii,  for  they  are  extremely  important,  as  will  be  shown 
bei'eafter,  in  determining  the  mode  and  extent  of  the  operatio 
On  brinajiug  the  object  nearer  and  nearer  to  the  eyes,  the  visi 
line  of  tne  healthy  eye  will  remain  fixed  u[k>u  it,  con*  _-  _-  :!? 
more  the  nearer  the  object  is  approximateii:  the  po^ 
squinting  eye  ^convergent  strabismus)  may,  at  the  &AmG  limi^i 
undcrgi^  the  following  changes; — 

h  It  may  retain  it's  original  p»06ition,  sustaining  only  a  few  Orfcil- 
lating^  irregular,  lateral  movements. 

2.  It  lUiiy  remain  completely  stationarr,  so  that  the  angle 
!ti)uinting  will  dim'   *  '     '  re,  the  nean^r  the  object  is  broogb 

until,  at  a  certain  }  squint  be  iKit  excessive),  ita 

line  will  alao  be  iixetl  u|»ckn  the  object,  and  there  will  no  longer 
any  fsquint.    If,  however,  the  object  is  approximated  still  doaeTt 
divergent  squint  will  arise ;  for,  whilst  the  healthy  eye  coo 
atill  tuore,  the  other  retains  its  po8itioii,aiid  wxw  deviates  (pa» 

IL  It  letaios  tta  position  up  to  a  certain  pointy  mod  tbeo,  as 
keidtfay  eye  moves  inwards  to  follow  the  obfecti  it  siakea  an  1 
ctaiirf  tnovement  otitwarda* 

4.  It  deviates  suddenly  and  spasaiodiealLj  imrarda,  whea  ti 
ol>|oct  is  a|>|4t>xiinated  very  doedy, 

Oonootnitant  sqnint  may  he  either  laoiKJatcrJ  or 
In  die  fonncr  csm^  the  squint  i»  alwaya  eonfindl  {whm  botli 
are  opm)  to  otie  and  the  aaae  ejro^    u  tlie  liealtliT  cf»  be  €0V^ 
till*  Mhet  will  move  in  iirder  to  fix  tbe  object, \nt  dtnetly 
19  again  nneorered,  it  will  at  once  reenune  ha  a^!  ^ 
!n  allamitiiig  ai|nint  it  is  dtlliBrefii,  far 
vat<««  aooMtfaMa  tbe  other*    If  m%  m  tbk 
Tbe  other  wilt  hJbo  a  MOfioiifrt  i 
^e  Qpon  fbe  ol^ject^aol  will  Renin 
f«r  tbe  eooskd  eye.    Thm  latter  baa  n 
»^*ngetie.    If  we  tbcn  towu 

TV    It  j^fears  alnK)et,er  qnlDa,  iMBBicnal  to 

•<  tba  two  eyes; 

Igniting  eye  u  ah 
aoK  -<4on  of  Bie  donUe 
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The  active  negation  of  the  double  image  by  the  brain  mon 
leads  to  a  moi-e  or  lesa  couHiilerable  deterioration  in  the  sii^ht  of 
this  eye.  We  oeeasionally  find,  liovvever^  that  the  virion  of  the 
eqiiintlng  eye  remains  good,  although  the  strabismus  is  not  alter- 
lirtting.  Indeed  I  have  seen  cases  (exceptional  I  grant)  in  which 
tire  patients  could  read  the  very  finest  print  with  it,  never  havings 
as  far  as  they  could  remember,  suftered  from  diplopia*  Here 
binocular  vision  had  most  likely  never  existed,  and  hence  the 
absence  of  diplopia  and  the  call  for  the  suppression  of  the  double 
image. 

It  was  at  one  time  proposed  to  cure  squint  by  closing  the  healthy 
eye^  and  thus  necessitating  the  fixation  of  the  other  upon  the 
object.  The  error  of  such  treatment  is,  however,  self-evideTit,  as 
the  squint  is  merely  transferred  to  the  excluded  eye;  for  just  the 
same  thing  occura,  as  when  we  place  our  hand  over  the  liealtliv 
eye  in  order  to  estinmte  the  primary  and  secondary  deviation. 
Tbe  vision  of  the  squinting  eye  is  exercised,  but  the  disease  I'e- 
mains  uncured.  But  this  proceeding  often  proves  very  valuable  in 
pmctice,  for  by  it  we  may  ren4ler  a  monolateral  squint  alternating, 
and  preserve  the  sight  of  both  eyes.   If,  for  instance,  a  child  squints 

^i(8eeing  |>erfectly  with  both  eyes),  and  the  oi>enitiou  has  to  be  post- 
jtoned  for  some  reason,  we  may  preserve  the  sight  of  the  squinting 
eye  by  the  i>erif>dical  exclusion  of  the  other.  In  this  way,  we  may 
not  otdy  maintain  the  alternating  character  of  the  strabismus,  and 
the  sight  of  both  eyes,  but  we  may  even  change  a  monolateral  into 
an  alternating  squint. 

The  question  as  to  whether  binocular  vision  exists  or  not  in  a 

^case  of  strabismus,  is  of  much  importance  in  the  prognosis.  For 
if  it  does  not  exist,  we  cannot  expect  a  ^^erfect,  but  only  an  approxi- 
mative, cure,  for  there  will  not  be  any  diplopia,  and  the  perfect 
cui^  of  squint  dej^ends  u]x>n  the  fusion  of  the  double  images.  Uence 
the  pmsence  of  binocular  vision  should  always  be  ascertained  bet«>r6 

I  tbe  prognosis  of  a  strabismus  ojieration  is  made.  Its  presence  is  of 
course  proved  at  once  by  the  existence  of  binocular  diplopia.     The 

'  sight  of  each  eye  may  be  good,  and  there  may  be  no  deviation  of 
the  visual  lines  when  bothare  open,  and  yet  both  may  not  be  used 
at  the  same  time.  The  existence  of  binocular  vision  is  easily  pi*oved 
by  tlie  aid  of  prisnjs.  Each  eye  should,  however,  be  tirst  exam- 
ine*] separately,  and  its  acuity  of  vision,  range  of  accommodation, 
and  state  of  refraction  be  accurately  aseertained  ;  notice  being  also 
taken  as  to  whether  tbe  visual  line  is  adjusted  uj^on  the  object,  or 
wlicther  the  eye  *'  fixes''  the  latter  with  an  eccentric  i>ortiou  of  the 
retina,  and  not  with  the  yellow  spot.  In  the  former  case  it  is 
termed  "central,"  in  the  latter  " eccentric  fixation.*'  The  patient 
is  next  directed  to  look  with  both  eyes  at  a  lighted  candle  situated 
at  a  distance  of  4  or  6  feet,  and  a  prism,  with  its  base  outwards,  is 
tlien  placed  before  one  eye  (let  us  suppose  the  left).  One  of  tlie 
following  three  things  will  tlien  occur: — 1,  diplopia;  2,  a  corrective 
squint  if  the  prism  is  not  too  strong,  for  the  left  eye  will  endeavor 
to  overcome  the  annoyance  of  the  diplopia  by  sc^uiutvu^  \\vn^x^^.» 
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and  thus  fusing  the  double  images ;  3,  the  prism  may  have  no  efFect, 
producing  neither  diplopia  nor  a  corrective  &quint.  This  proves 
the  absence  of  binocular  vision,  and  that  the  prism  has  been  held 
l>et'ore  the  eye  which  is  not  used.  For  if  we  place  it  (still  with  its 
liase  outwards)  befoi'e  the  other  eye,  this  will  move  inwards  in  order 
to  bring  the  deflected  rayii  again  upon  the  yellow  sj-K^t,  which  is  of 
course  accomj^anied  by  an  associated  movemeut  outwards  of  the 
eye  which  is  excluded  from  binocular  vision. 

Binocular  vision  ig  frt^^uently  only  lost  in  certain  portions  of  the 
retina,  more  esjtccially  in  those  which,  though  not  identical  witli^ 
ai^  constantly  excited  simultaneously  with  the  central  portion  of 
the  retina  of  the  other  eye. 

Thus  in  convergent  squint  we  find  that,  in  the  sfiuinting  eye,  the 
portion  of  the  retina  which  lies  internal  to  the  yellow  9j»ot  is  the 
timt  to  suffer  a  loss  of  binocular  vision,  for  it  is  directed  towanls 
the  object  and  is  therefore  (though  not  identienl  with  it)  constantly 
excited  simultaneously  with  the  centml  j»ortion  of  the  retina  of  the 
other  eye,  which  is  fixed  ufion  the  object-  The  reverse  occurs  in 
divergent  pqnint,  for  there  the  external  portion  of  the  retina  is  the 
first  to  foil  At  first,  this  loss  of  bimx^ular  vision  only  extends 
horizontally,  so  that  if  we  turn  a  prism  with  its  base  upwards  or 
downwards  (or  j»lace  it  even  in  a  diagonal  position),  w^e  at  one* 
duce  double  imag€Sj  which  show  not  only  a  difl'erence  in  h<^  _ 
hut  alst^,  if  there  is  any  squint,  a  lateral  difference.  We  may  thus 
determine  w^th  the  gi^atest  nicety,  which  jiart  of  the  retina  has 
lost  the  power  of  binocular  vision.  Sometimes  it  extends  over  tbe 
whole  retina,  so  that  we  fail  to  pnxluce  diplopia  even  w^ith  the 
strongest  prisms  turned  in  any  direction;  in  other  cases,  this  lo8« 
of  binocular  vision  is  tolerably  circuni8cril>ed,  being  cx>nfinetl  to  a 
very  small  iK)rtion  of  the  retina.  In  convergent  strabismus,  fi 
instance,  only  a  small  jiortion  of  the  retina  internal  to  the  ycl 
spot  may  have  euffei^ed;  so  that  on  placing  a  prism,  with  its 
towards  the  nose,  l»etbre  this  eye,  and  deflecting  the  rays  still  moi  ^ 
inward**,  double  images  ai^  at  once  produced,  although  the  de^ 
flerfuf!  Hiv-  TM^v  impinge  ufon  a  more  eccentric,  and  nutunilly  less 
iH  i  the  retina.     Oecasioikally ,  we  may  in  such  a  ai«o 

*-^  i  *sv   .,  I  '[na^  if  we,  by  means  of  a  prism,  brin^  the  fmy« 

to  llie  macula  lutea.      Thus,  a  sudden  alteration  of  the 
J-  '  '       tlecteil  t^  at  ODoe  give  rise 

%*'  the  oj  *  lot  sqaini,  or  in 

Cix-  ut  the  other  Uiu&cifs  of  the  eyetiall. 

that  binocular  vision  is  absent  in  a 

W  |»cr  cent,  of  caries  of  coui*tHiiitant  squint ;  that  we  can  prod 
i:.     •  •    ^  ■  '      *  V'  t,;  and  that  atler  tbe  o|ie] 

in  about  oO  f*?r  ei*nt.     Tl 
.cntly  abseir  L^omitant 

-aneeandcca  iiri>dueed 

I,  the  .  -ion  acHiuired  the  loibit  of  iiieij 

_   .ue  n?iii^.     .  '^    '^     .   ..:.  r :.  ..  ..^^     T^ia  acii* 

I  of  the  iiseudo-i :  (ied  by  ccmai 
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able  amblyopia,  and  the  latter  is  especially  apt  to  increase  very 
rapidly  in  children,  so  that,  perhaps,  within  a  few  months  after  the 
first  appearance  of  the  squint,  the  child  may  hardly  be  able  to  de- 
cipher large  letters  (No.  16  or  20  of  Jager)  with  the  squinting  eye. 
This  being  so,  the  operation  should  never  be  unnecessarily  deferred. 
The  question  is  often  debated,  as  to  whether  a  child  of  two  or  three 
years  of  age  should  be  operated  upon  for  squint,  or  whether  it  is 
not  better  to  postpone  the  operation  until  it  is  much  older.  My 
opinion  is  very  strongly  opposed  to  the  latter  practice,  and  is 
urgently  in  favor  of  the  operation  being  performed  as  soon  as  possi- 
ble, whilst  binocular  vision  still  exists,  and  the  sight  of  the  squint- 
ing eye  is  good.  If  it  is,  however,  absolutely  necessary  to  postpone 
the  operation,  the  vision  of  the  squinting  eye  should  be  very  fre- 
quently practised,  and  each  eye  alternately  used  for  reading,  etc. 

The  amblyopia  due  to  the  suppression  of  the  retinal  image  is 
often  greatly  improved  by  the  of)eration,  and  especially  by  practising 
the  sight  afterwards  with  a  strong  convex  lens,  or  by  Von  Graefe's 
arrangement  of  two  lenses  placed  in  a  short  tube.  The  improve- 
ment produced  by  the  operation  varies  with  the  degree  of  ambly- 
opia, and  is  greatest  when  the  patient  can  still  read  moderate  sized 
print  (from  !No.  4  to  14  Jiiger),  wlien  the  sight  is  improved  by 
convex  glasses,  and  when  the  fixation  is  central  and  the  visual 
field  good. 

The  sudden  and  very  marked  improvement  of  sight  which  occa- 
sionally takes  place  directly  after  the  division  of  the  tendon,  is 
probably  due  to  the  relief  of  the  compression  exercised  by  the  con- 
tracted muscle  upon  the  sclerotic,  and  througli  it  upon  the  retina. 
It  is  difficult  otherwise  to  explain  this  very  sudden  and  striking 
improvement  of  vision. 

We  must  now  briefly  consider  the  different  forms  of  strabismus, 
and  the  various  causes  that  may  give  rise  to  them.  Before  doing 
so,  I  must,  however,  again  call  attention  to  the  fact  that  we  occa- 
sionally met  with  cases  of  apparent  strabismus.  In  such  there  is 
an  undoubted  and  well-marked  deviation  (either  convergent  or  di- 
vergent) of  the  optic  axes,  and  yet  both  eyes  are  steadily  fixed  upon 
the  object,  and  neither  moves  in  the  slightest  degree  when  the 
other  is  closed.  Hence  the  squint  is  not  real,  but  only  apparent. 
Donders  has  called  particular  attention  to  this  fact,  and  has  fur- 
nished us  with  the  explanation. 

I  have  already  mentioned  (p.  543)  that,  according  to  Helmholtz, 
the  optic  axis  and  the  visual  line  (an  imaginary  line  drawn  from 
the  yellow  spot  to  the  object  point)  do  not  correspond,  but  that  the 
latter  impinges  upon  the  cornea  slightly  to  the  inner  side  of  the 
optic  axis,  forming  with  it  an  angle  of  about  5°.  It  will,  therefore, 
be  at  once  apparent,  that  if  the  visual  lines  are  parallel,  the  optic 
axes  must  necessarily  be  slightlj*^  divergent,  and  such  is,  indeed, 
the  case  in  the  normal  eye,  but  this  divergence  is  so  very  slight, 
and  we  are  so  accustomed  to  it,  that  it  escapes  our  observation.  In 
some  caseSy  the  visual  line  may  change  its  position  with  respect  to 
the  optic  axis,  andif  this  deviation  be  at  all  consider^ibl^^^w  ^"^^^ 
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rent  Bquiiit  will  arise.     In  myopia,  for  instance,  the  visual  lin€ 
iristoad  of  lying  to  the  inner  side  of  the  optic  axis,  may  correejionJ 
to  the  latter^  or  even  lie  to  the  outer  side  of  it;  and,  in  the  ]att€ 
caeie,  there  will,  consequently,  be  an  apparent  convergent  Bijuint 
for  whilst  the  visual  lines  meet  in  the  object-f>oint,  the  optic  ax€ 
most  necessarily  cross  on  this  side  of  it.     In  hypermetropic  ey< 
the  reverse  may  obtain;  the  visual  line  may  lie  more  than  normallj| 
to  the' inner  side  of  the  optic  axis,  forming  with  it,  perhaps,  if  tl 
hypermetropia  be  excessive,  an  angle  of  8^  or  even  9^,  instead 
one  of  5*^.     If  such  eyes  look  at  a  distant  object,  they  will  appea 
to  be  aftected  with  a  divergent  squint,  for  wbilst  the  visual  lini 
are  fixed  upon  the  object,  the  ojitio  axes  will  diverge  from  it.    Th| 
explanation  of  Douderw  is  not  only  exceedingly  interesting,  l>nt 
also  of  much  use  to  ua  in  practice,  for  it  w^ill  guard  us  agaiua 
au  erroneous  diagnosis  and  treatment  of  such  cases.'    Some  of  the* 
cases  of  so-called  incongroeuce  of  the  retiuffi  were  probably  really 
cases  of  apparent  strabismus,- 


(1.)  CONTERGENT  STRABISMUS. 

Convergent  squint  is  in  tlie  vast  majority  of  cases  due  to  hypei 
nietropia.  According  to  Dondei's,^  the  latter  is  present  in  abou^ 
75  per  cent,  of  the  cases  of  convergent  strabismus.  De  Week 
places  it  even  at  a  higher  tigure  (86  ))er  cent.).  The  pi*es*.*nce 
iiypermetropia  is  often  overlooked,  because  it  is  either  latent, 
l^ecause  the  patients  are  very  young  and  do  not  know  how  to  rea« 
Tlie  oi>htha!njoscope  would,  however,  in  such  cases,  at  once  eruibl 
us  to  detct't  tlie  true  state  o(  refraction. 

It  will  be  remembered  that  we  understand  by  the  term  "hyjiei 
metropia,'*  that  condition  of  the  eye  in  which  its  ref meting  jk>w 
is  too  low,  or  tlie  op^tic  axis  (antero-posterior  axis)  too  short,  so  th 
rays  which  impinge  parallel  upon  tlie  eye  (emanating  from  dista 
ol»jects)  are  not  brought  to  a  focus  uix)n  the  retina,  when  the  e 
is  in  a  state  of  rest,  as  occurs  in  the  normal  eye,  but  more  or  I 
behind  it,  according  to  the  amount  of  hypermetropia  present,     T 


'  From  tliese  facts  the  reader  wiU  see  how  necessary  it  is  Ibat  the  lerais  *'opei^ 
iijcis'*  nQd  *'  visual  line''  should  no  longer  Im?  used  as  being  Identical  in  signific4Wirtl 
for  this  is  not  only  incorrect,  but  must  lead  to  constant  confusion  and  misappi 
liension. 

<  We  occasionally  meet  with  cases  in  which  the  double  Imagea  do  not  at 
agree  in  character  with  the  position  of  the  visual  lines.     Thus  after  an  open' 
for  convergent  strabismus  we  may  find  that,  even  although  aconsideraldedej 
convergent  squiot  is  left^  the  diplopia  is  not  homonymous  but  crosaed.     This 
gruence  of  the  retina?  occurs,  almost  without  exception,  only  in  cas'^     "  -  '- 
disturbance  in  the  binocular  vision  dates  from  early  childhood  (beli.: 
which  leads  in  all  probability  to  a  faulty  development  of  the  app:       i. 
identity  of  the  two  retinal  impressions  ;  a  factiUv  which  appears  to  lie  pnt^ei 
chical  and  chiefly  developed  in  childhood.    (Vide  Von  Graefe's  '*  Symplomi 
der  Augenmu^kellahniungen,'*  p.  60 ;  also  Nagel,  "'Das  Seheit  Mit  Zwd  A^ 
1861  ;  and  Alfred  Graefe,  ^*  A.  f.  O.,'^  xl  3. 

»  Vide  Donders'  article  on  "  The  palliogeny  of  Squint,"  **  A-  f.  O.,"  Ix.  1, 
also  an  able  translation  of  this  by  Dr,  Wright,  of  Dublin. 
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effect  of  this  low  refractive  condition  is,  that,  whilst  the  normal 
eye  unites  rays  from  distant  objects  upon  the  retina  without  any 
accommodative  effort,  the  hypermetropic  eye  has  already,  in  order 
so  to  do,  to  exert  its  power  of  accommodation  more  or  less  con- 
siderably. This  exertion  must  increase,  of  course,  in  direct  ratio 
with  the  approximation  of  the  object  to  the  eye ;  for  if  the  accom- 
modation has  already  to  be  brought  into  play  to  unite  parallel  rays 
upon  the  retina,  how  much  more  must  this  be  the  case  when  the 
object  is  closely  approximated,  and  the  rays  from  it  impinge  in  a 
very  divergent  direction  upon  the  eye?  Now,  in  order  to  increase 
the  power  of  accommodation,  one  eye  often  squints  inwards,  for  the 
following  reason:  Because  together  with  the  increase  in  the  con- 
vergence of  the  visual  lines,  there  is  also  an  increase  in  the  power 
of  accommodation.  We  can  easily  prove  the  truth  of  this  state- 
ment, by  placing  a  prism  (with  its  base  outwards)  before  a  hyper- 
metropic eye ;  for  the  latter,  in  looking  at  distant  objects,  will  then 
squint  inwards,  in  order  to  avoid  diplopia,  and  this  convergence  of 
the  visual  lines  will  now  enable  it  to  unite  parallel  rays  (from  dis- 
tant objects)  upon  the  retina,  whereas,  when  its  visual  lines  were 
parallel,  it  could  only  unite  convergent  rays.  Again,  on  placing 
a  concave  lens  before  a  normal  eye,  we  change  it  into  a  hyperme- 
tropic one,  for  parallel  rays  are  now  united  behind  the  retina,  and 
it  will  require  either  a  convex  glass  or  an  effort  of  the  accommo- 
dation, to  bring  these  rays  once  more  to  a  focus  on  the  retina.  If 
this  concave  glass  be  but  weak,  an  increased  effort  of  the  accom- 
modation will  neutralize  its  effect,  and  overcome  this  artificial* 
hypermetropia.  If,  however,  the  concave  lens  be  too  strong  for 
this,  the  eye  often  overcomes  its  effect  by  squinting  inwards,  and 
thus  increasing  its  power  of  accommodation.  This  shows,  there- 
fore, apart  from  other  consequences,  the  danger  of  giving  a  short- 
sighted person  too  strong  a  glass,  for  we  may  thus  induce  a  con- 
vergent squint.  Now,  the  same  thing  often  occurs  in  hypermetropia 
— the  one  eye  squints  inwards  in  order  to  increase  the  power.of 
accommodation.  At  first  this  squint  is  but  periodic,  appearing 
only  when  the  patient  is  intently  regarding  some  object.  As  soon 
as  he  looks  at  any  object,  near  or  distant,  the  one  eye  may  move 
inwards.  Frequently,  however,  the  squint  only  occurs  when  he  is 
looking  at  near  objects,  as  in  reading,  writing,  etc.  This  squint 
has,  therefore,  been  termed  periodic  squint;  and  hypermetropia  is 
by  far  the  most  frequent  cause  of  it.  It  is  even  surprising  that 
squint  is  not  more  common  amongst  the  hypermetropic.  This 
form  of  periodic  strabismus  is  often  met  with  in  young  children, 
frequently  showing  itself  first  about  the  fourth  or  fifth  year,  when 
they  are  learning  to  spell,  etc.  In  such  cases,  we  may  fail  (on  only 
cursorily  glancing  at  the  eyes)  to  detect  the  slightest  squint ;  if  we, 
however,  direct  the  patient  to  look  fixedly  at  something — ^as  in 
reading,  etc. — one  eye  directly  squints  inwards,  this  deviation, 
however,  disappearing  again  as  soon  as  the  object  is  removed. 
Sometimes  this  periodic  squint  shows  itself  whenever  the  person  is 
looking  intently  at  any  object,  be  it  near  or  distant ;  in  other  ca<a/e&^ 
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however,  it  only  occurs  when  the  eyes  are  looking  at  near  objeet^ 
the  equint  disapj»eariny:  as  soon  as  thev  regard  distant  objects,  Thi 
strabismuB  may,  also,  he  frequently  corrected  by  placing  suitaltM 
convex  glasses  l>efore  the  eyes,  so  as  to  neutralize  the  hyi^rme- 
tropia.  If  the  latter  is  not  neutralized  by  the  constant  use  of  eoiivt 
henses,  the  ^iiint  will  generally  soon  become  permanent^  aeqiiiriu^ 
tlien  «ll  the  symptoms  of  concomitant  sqaint.  As  hy] 
U  otten  hereditary,  and  fi^nently  exists  in  several  met. 
ifiame  faniily^and  as  it  also  often  eanses  strabismus,  the  {^jpubir  uh 
'that  a  squint  may  be  produced  by  imitation,  has  gained  coiksiderabk 
credence,  even  in  the  Profession,  I  have  often  had  occasion 
examine  such  cases  of  squint  occurring  in  difterent  members  of  tl 
same  family,  and  have  almost  invariaoly  found  that  both  patietifd 
the  supposed  imitator  and  the  imitated,  have  been  hypermetrapk 
a  common  cause  had  protluced  the  same  atlection. 

The  reason  why  the  majority  of  hyj*ermetropic  persona  do  dc 
^«quiut,  is  evidently  due  to  the  fact,  as  poiute«i  ont  by  DoudersJ* 
that  they  prefer  to  sacrifice  a  certain  degree  of  distinctness  and 
ipharpnesBs  of  vision  in  order  to  avoid  diplopui.    T'  ' 
fby  the  fact,  that  if  we  cover  the  one  eye  of  a  hyj 
with  our  hand,  it  will  soon  deviate  inwards  wlien  the  uiher  U 
for  reading,  etc.     But  it  is  otherwise  when  the  images  of  the ' 
eyes  are  r^ry  different  as  regards  distinctness,  as,  for  instance,  if  flu 
^degree  of  hyf»ermetn>pia  is  much  greater  in  the  one  eye  than  in  tM 
^ifier,  or  if  ther^  is  some  opacity  in  the  refracting  media  of  tlie  or 
Bve,     In  such  cases  a  convergent  squint  easily  beoomes  develoi" 
|!f  he  same  ocenrs  if  the  internal  recti  muscles  are  verj  strong' 
it  difference  between  the  position  of  the  visnal  line  am 
Sptic  axis  (the  two  forming  a  considerable  angle)  se^ns  aloo 
ivfermetropic  eyes  to  predispose  to  strabismus  iDoaders). 

most  frequently  mt*r        '         the  moderate 

:i  (from  ^\  to  iVX  i^  rally  absent  in 

is  evidently  due  to  ihr  iak^  Ibat  when 

onaid^able  in  decree,  the  aooonunodati 

TDJuffieicnt  (even  when  the  visnal  lines  mre  abnormally  cooTerged) 

luce  a  perfect  n&iinal  imaire,  and  the  patient  iberefiDre  aceoa- 

himself  to  gain  correct  t^eas  from  imfierfeet  rspresetitatioci, 

than  tmpn»vo  the^  hy  a  maximom  of  effort  (Doodera). 

Kl^tDNl  rhy-T.  ""'  '^e  om  eye  is  a  freqaent  cause  of  sinibiaiiic 

a  cases  of  opacity  of  the  eamem  or  of 

■  X  of  tlie  deeper  structures  of  tlie  eye ; 

III  image  of  tbe  affected  eye  being  coi 

'^  Terrace  in  tlie  elearoeas  and 

il  two  eyes  is  ofleii  tcij  < 

^nd,  in  cmicr  to  escape  from  this  i 

^Ttb  the  affected  eye,  so  thai  the  imra  ft 

ri  a  aaore  peripheral  (and,  thettnve^  Was 

Tia ;  and  the  tms^  of  t^  ^^  -^^^  be  eoo> 

in  inteusitv  aa  not  to  j>r  lock«er 

l\Le  uxrv^iion  in  whira  this  devrntioa  maj  tua 
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place,  18  generally  determined  by  the  relative  strength  of  the 
diiferent  muscles.  If  one  proves  pre-eminentlv  strong,  the  eye 
will  Bcjuint  in  the  direction  of  this  muscle.  The  latter  will  con- 
tract more  and  more,  and  the  squint  will  soon  assume  all  the  cha- 
racters of  concomitant  strabismus.  The  image  of  the  squinting 
eye  will  be  gradually  suppressed,  and  then  amblyopia  from  non-use 
of  the  eye  will  be  superadded  to  the  weakness  of  sight  caused  by 
the  original  affection  (opacities  in  the  refracting  media,  etc.).  It 
must,  however,  be  admitted,  as  has  been  pointed  out  by  Pagenstecher, 
that  in  very  many  of  these  cases  of  impaired  vision  hypermetropia 
coexists,  and  must,  therefore,  be  reo^arde^  as  the  true  cause  of  the 
squint.  Bonders  thinks  that  the  inflammation  which  causes  the 
corneal  opacity,  may, extend  to  some  of  the  muscles,  and  at  first 
bring  on  a  spasmodic  and  then  an  organic  contraction  of  the  mus- 
cular tissues.  Convergent  squint  may  also  arise  as  a  secondary 
affection,  after  paralysis,  or  wounds  and  injuries  of  the  opponent 
muscle.  Marked  instances  of  this  secondary  form  of  squint  are  but 
too  often  furnished  by  excessive  oi)erations  for  strabismus;  the 
extent  of  the  operation  having  either  been  too  great  for  the  re- 
quirements of  the  case,  or  the  muscle  having  been  divided  instead 
of  the  tendon.  Spasmodic  contraction  of  the  internal  rectus  may 
also  produce  convergent  squint,  but  this  does  not,  strictly  speaking, 
belong  to  our  present  subject. 

Von  Graefe*  has  pointed  out,  that  in  rare  instances  myopia  may 
be  the  cause  of  convergent  squint.  This  occurs  only  in  cases  in 
which  the  myopia  is  moderate  in  extent,  and  in  which  the  eyes 
are  much  used  for  very  near  work.  After  a  time,  the  internal  recti 
become  contracted  from  this  constant  and  excessive  use,  and  cannot 
be  relaxed  when  the  patient  looks  at  a  distant  object,  the  external 
recti  being  too  weak  to  overcome  the  action  of  tlie  internal  recti. 
Consequently  a  convergent  squint  arises,  which  is  at  first  periodic, 
but  may  in  time  become  permanent,  and  appear  as  soon  as  the  patient 
looks  at  any  object  which  is  not  very  close  to  him. 

This  squint  is  not  met  with  in  cises  of  very  considerable  myopia, 
because  in  these  the  necessary  convergence  of  the  visual  lines  can 
generally  not  be  maintained  on  account  of  the  close  proximity 
of  the  object,  and  therefore  the  patient  only  uses  one  eye.  This 
form  of  strabismus  mostly  becomes  developed  iu  early  manhood, 
more  especially  amongst  students  or  literary  men  who  are  not  in 
the  habit  of  wearing  glasses. 


(2.)    DIVERGENT  STRABISMUS,  ETC. 

Just  as  hypermetropia  is  by  far  the  most  frequent  cause  of  con- 
vergent souint,  myopia  is  the  most  frequent  cause  of  divergent  stra- 
bismus. The  latter  may  be  constant  or  absolute,  the  one  visual  line 
always  diverging  from  the  object,  and  this  divergence  existing  for  all 

•  "A.f.O.,"x.  1,166. 


t>:U  AKKKOTIONS    OF    TUK    MTSCLES    OF    THE    EYK. 

ilisijuuvs,  SO  tluit  both  oyos  cannot  l>o  brought  to  eon versre  upon 
tho  objivt  nx  any  distanoo.  The  ilivergenoe,  however,  sonietinies 
liiminishos  sonuwhat  when  near  objects  are  reganietl.  Al^s-'lute 
ilivorircnco  is  osj»ov*5ally  met  with  in  cases  in  which  the  sight  of 
one  eye  is  givatly  in)}uii\Hl  •  a niauivVis,  mature  cataract,  etc.  \  in 
jviralxsis  of  the  internal  iwtus  muscle,  or  in  «.*ases  in  which  the 
latter  has  Iven  t^v*  t\\vly  diviJcvl  in  aii  ojvrariou  for  c«:»iivergeut 
Si'^ii'ni. 

T're  {^riiK*ii^al  cause  wb.y  niyo;:c  eves  are  so  subic-^:  r-^  .i:vt^r^ear 
srraMsmus,  is  ro  Iv  sought  in  the  elong:».t:on  of  :Le  a:i:n:r^r->?:enor 
a\*.s  of  tl:e  eyobal!  i!\  myoi'.a,  0::  ac*  v,;r.:  of  rhv  ey.::s'Ma'  *Lape 
of  ::.c  g'.x^lv,  :ts  rav.gi*  of  lu^Vi'iry  is  d::::i:::s;.o.l,  ;i:-l  ::  cti :.:.:■":  N? 
iv.ovvsi  sv^  f:\vly  ir.warvis  or  v  v.:u\irvls.  TLo  o;.: w:\ri  '1:^::^::?::  oi 
r..ol':V::\  d^y^  !:o:  !::a::t'r  :v.":V.,  ;iS  ::  ^r.'.y  v^:^:i:c-?  :n:  *•  ;i.-'^>:":'::  :a 
:be  e\::v:i:e  later.'/.  :v.:vo::a:,:s  0:  ::.c  eye.  a::  i  :l.c  ::-.-  :ivc:_:^::<>? 
a::>:::i:  fiv:::  •:  ca::  c-s^ly  Vv  rv::.Ori:c-l  "  y  a  z\\t'\  :•:  :iv  Lr;iL 

NVo  r.r.l.  V.owever.  :*..,.:  *.:  :s  very  .::nt>::-:  i:  'A.-zZ^  is  i  •:•  -•:  ier- 
aV\'  ci:vM:l::;e:::  ^^:  :::c  it^'A-^r.I  ::\^ve:::v:.:,  :^s  -Lr  ::-r':r::»iir7  i^-^r^iK 
of  vv:.\.ri:v\v  :>r  a  very  !  r.:r  :•::.:  ::i*:  -'.t:;  :.'/  '.'■■  i..j,l-^s:-^r?i 
w-::    i::v.::  .;':^:\:':y  .::■  :   ^\;:r::   •;.     T-.v:  ::::^r-j.l  r^.'i.  :::  i-^-.l-zt?  ir»r 

:';'.:/   r\    .v^   :"  iS:   :.'  \  :'  -:  st- :  j   :i:.:s*:::*-ir  cr  7*.    c-r    ^y-e  :-« 
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The  relative  form  of  divergent  squint,  dependent  upon  insufficiency 
of  tlie  internal  recti,  is  a  subject  of  such  ereat  importance,  and  one 
which  demands  such  careful  and  special  examination  and  treat- 
ment, that  I  shall  treat  of  it  separately,  under  the  name  of  "mus- 
cular asthenopia." 

We  must  now  pass  on  to  the  treatment  of  strabismus.  The 
nature  of  concomitant  squint  is  totally  dilFerent  from  that  of  the 
paralytic.  In  the  latter,  the  innervation  of  one  or  more  of  the 
muscles  of  the  eyeball  is  impaired;  whereas,  concomitant  squint  is 
due  to  a  change — an  increased  degree  of  tension — in  the  muscle  in 
the  direction  of  which  the  squint  occurs.  But  its  innervation  is 
normal,  as  is  at  once  proved  by  the  perfect  mobility  of  the  eyeball 
in  this  direction,  and  by  the  fact,  that  the  secondary  deviation 
exactly  equals  the  primary,  and  does  not  exceed  it  as  in  cases  of 
paralysis.  Practically,  we  may  regard  the  affected  muscle  as  short- 
ened. We  often  meet  with  fixed  forms  of  squint,  for  paralytic 
and  spasmodic  affections  of  the  muscles  of  the  eye  may  give  rise 
to  concomitant  sauint,  leaving  behind  them  but  very  slight  traces 
of  the  original  affection.  But  just  as  paralysis  may  be  the  cause  of 
concomitant  squint,  so  may  the  latter,  if  it  be  excessive  in  degree 
and  of  long  standing,  produce  changes  in  the  opponent  muscle.  Let 
us,  for  instance,  suppose  that  there  is  an  excessive  convergent  squint 
of  the  one  eye:  if  the  latter  is  not  frequently  exercised,  and  made 
to  fix  its  visual  line  upon  the  object  either  by  an  artificial  or  natural 
alteration,  the  non-use  of  the  external  rectus  will  gradually  induce 
atrophy  of  this  muscle.  The  internal  rectus  will  at  the  same  time 
become  somewhat  hypertrophied,  and  the  mobility  of  the  eye  out- 
wards will  be  more  or  less  curtailed.  These  changes  in  the  struc- 
ture of  the  muscles  are  best  prevented  by  the  frequent,  separate 
exercising  of  the  squinting  eye. 

In  slight  cases  of  strabismus,  it  may  be  advantageous  to  exercise 
the  weaker  muscle  by  frequent  and  systematic  "  orthopsedic"  exer- 
cises; so  that  it  may  be  gradually  strengthened,  and  enabled  to 
overcome  the  excessive  action  of  its  opponent  in  the  direction  in 
which  the  eye  is  deviated.  Such  exercises  are,  however,  only  indi- 
cated when  the  squinting  eye  possesses  a  fair  decree  of  sight;  when 
binocular  vision  exists;  and  when  there  is  intoTerence  ot  diplopia, 
so  that  when  the  double  images  are  brought  sufficiently  close 
together,  they  are  fused  into  one  by  a  voluntary  muscular  effort. 
These  exercises  may  be  performed  by  the  aid  of  prisms,  the  double 
images  being  approximated  so  closely  to  each  other,  that  they  can 
be  readily  united.  As  the  strength  of  the  muscle  increases,  that  of 
the  prism  must  be  diminished,  for  thus  the  distance  between  the 
images  will  be  increased,  and  the  muscle  more  exerted.  JavaP  has 
introduced  a  very  ingenious  stereoscopic  arrangement  for  these 
orthopaedic  exercises.  The  latter  consist  in  the*  fusion  of  two  large 
dots  (one  in  each  half  of  the  stereoscope),  and  subsequently  of  letters 

>  ''Annales  d'  Oculistique,**  1SG8,  p.  76;  also  1867,  p.  5. 
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;uul  wonls,  irrailurtlly  ilimiinshinir  iii  j^ize.  But  both  the  prismatic 
snui  stoivosoojMi*  oxoixnsi^s  lionuuxl  vorv  srivat  patience  and  exact i- 
tiuio,  and  honco  nu^st  ]»atio]Us  intinitoly  pror'er  the  more  sfieedy 
ouiv  hv  o]vnition.  Those  cxoroi>o<.  however,  often  pn^ve  very  use- 
fnl  in*  ]vrteotinjr  the  results  of  an  oi^eratiiMi.  The  sight  of  the 
s^iuintiuir  eye  should  also  be  often  practised  by  itself. 

Absolute  eoneoniitant  squint  can  Iv  cure-1  only  by  an  oivnition. 

IV  Wecker  is.  liowever.  of  O}»inion  that  liyi-ermetropio  c^^nvergent 
stmhisu'ius  not  un!'r<NiUe!U:y  undergoes  a  suMiraneous  cure  later  in 
lite.  '  "  ■       ^ 

The  obiivT  of  !!:e  oTvrat'.ov.  is  v^  weaken  ti.e  nriso^e  :n  wh'^^ 
di:\\Tion  tl;esviui\:  i\v::rs.so  :ha:  its  :i;d;:e!.^v  :;;.->:;  ::.•?  ni'-^veiiients 
and  :>>sl:ion  of  ti.e  eytVal*  r.;ay  Iv  •i:iii:!.:sl;ti.  T'.:s  :s  eireetol 
by  eaivtV.V.y  dlviiv.r.c  'J.e  ter..;.^:.  :;>  ».\,^se':y  ::s  >>ss*.':  Ir  :>  ::>  in«*-r- 
lion;  tV.e  r.r.:s^\c  w:**  rher.  rovvio  s/.^i.ty.  :::.  1  i>.":!^  a  new 
inser:;o:\  so:r.cwi.a:  f-,:r::.er  Va.x.  T:.-s  r-::vss-.:-.  :s,  :.:wever, 
avwv;::  a::iivJ  :^y  a  vxr:a:::  Li:::;::::::::^:;  c*"  :•  wv7. :  r  ::.v  ziriL-irT  x^k 
:i:o  *vs*:r:;.^::  *:is,  ::  e  'iss  ;«.^w^r  .;s::  ::  v  :..::>. "t-  -Xvr::sc  ":«:r.  'he 
r/.v  vc::,cv.:s  v^f  :\  e  ^vcVv:/.\  As  we  wis..  :  we./x- :.  :*:.r  i.^-^^.e.  i»ur 
a:  ::.e  s^i:\  o  :::..c  :/  yrts^rv;  .>  :;.:.:.  •:  ::.v  !:.:ir./  7:.  \  .\\'y  as 
yv>ss:V\\'wv    :"\:>:    vor::;:.ly  ri-:.:'..:^  .r  \  :,'.:.]'    ::.r   l'j.iv.:  ai«i 

V  ;i  ?  "^  TV     \'  T     '  ..  C     / "  V  r,i '.  '. .'  \\    '  ^    T  ] .  1     Tt*  .  .!    7-."  ". . . :  "  "  S        t      v".  ....     1 1-  -i  "^ .  1  IJkl 
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somewhat  freely,  and,  by  using  a  larger  hook,  we  may  even  obtain 
an  effect  of  2J'"  or  3'".  This  is  particularly  the  case  in  children. 
If  the  deviation  exceeds  2J'"  or  3'"  we  must  always  divide  the 
operation  between  the  two  eyes. 

Let  us  suppose,  for  instance,  that  a  patient  is  affected  with  a 
convergent  squint  of  the  right  eye  of  about  4J'".     To  correct  this 
by  one  operation,  we  should  have  to  divide  the  tendon  of  the 
internal  rectus  muscle  of  this  eye  to  such  an  extent  that  the  muscle 
might  recede  4J'".     This  would  be,  however,  accompanied  by  a 
diminution  in  the  mobility  inwards  of  about  5J'" ;  and  even  sup- 
posing that  the  pathological  increase  in  the  mobility  in  this  direc- 
tion had  been  previously  about  one  line,  we  should  still  have  a 
deficiency  of  about  4|'"  after  the  operation.     The  associated  move- 
ments towards  the  left  side  of  the  patient  would,  therefore,  be 
j2:reatly  impeded ;  and  this  want  of  mobility  inwards  would  make 
Itself  particularly  felt  during  the  accommodative  movements,  for 
it  would  prevent  the  proper  convergence  of  the  visual  lines  during 
reading,  etc.,  as  the  visual  line  of  the  right  eye  would  deviate 
slightly  outwards  from  the  object,  and  this  dive^ent  squint  would 
soon  increase  in  extent  and  become  permanent.     In  order  to  obviate 
this,  we  must  divide  the  operation  between  the  two  eyes.     Let  us 
suppose  that  the  tenotomy  of  the  right  internal  rectus  has  cor- 
rected 2J'"  of  the  deviation,  there  will,  consequently,  still  remain 
an  inward  squint  of  this  eye  of  about  2"'.     On  covering  the  left 
eye  with  our  hand,  and  telling  the  patient  to  look  at  the  object 
with  the  right,  the  latter  will  have  to  make  an  outward  movement 
of  2'",  and  this  will  be  accompanied  by  an  inward,  associated  move- 
ment of  the  left  eye  of  the  same  extent.     We  must  now  calculate 
the  extent  of  the  operation  which  will  be  necessary  to  correct  the 
secondary  squint  of  the  left  eye,  just  as  if  the  latter  was  primarily 
affected  with  a  convergent  squint  of  2'".     Let  us  now  assume  that 
the  left  internal  rectus  has  been  divided,  and  that  we  have  obtained 
an  effect  of  2"';    the  eye  will,  consequently,  incline  outwards  to 
this  extent,  a  divergent  squint  of  2'"  being  in  fact  produced ;  and 
it  will,  therefore,  require  an  extra  exertion  of  the  internal  rectus 
to  bring  the  visual  line  of  the  left  eye  to  bear  again  upon  the 
object.     Now,  this  inward  movement  of  2"'  will  be  accompanied 
by  an  associated  outward  movement  of  the  right  eye  to  the  same 
extent;  hence,  the  convergent  squint  which  had  remained  after 
the   first   operation   will   be  completely  corrected.      If  binocular 
vision   exists,  the  double   images   will   now   be  so   very  closely 
approximated,  that  a  verv  slight   muscular  effort  will   be  able 
to  unite  them  permanently,  and  the  cure  of  the  squint  will  be 
perfect. 

The  operation  is  always  to  be  j)erformed  in  such  a  manner,  that 
the  greater  amount  of  correction  is  apportioned  to  the  squinting 
eye,  as  the  mobility  is  pathologically  increased  in  the  direction  of 
the  shortened  muscle. 

I  shall  confine  my  description  to  three  operations,  viz.,  Von 
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Graefc's,  the  euhconjnnctival  operation  of  Mr.  Critchett,  and  Lieb- 
reich's  modification  of  Graefe's  operation. 

I  may  mention,  however,  that  the  okl  operation,  in  which  the 
conjunctiva  aixl  subconjunctival  tissue  were  widely  incised,  the 
capfiule  of  Tenon  lacerated,  and  the  muscle  itself,  and  not  ife 
tendon,  divided,  should  never  be  performed.  Its  effect  id  genc^ 
rally  most  unhappy,  and  it  brought  the  operation  for  stmbiBUjUd 
into  great  disrepute.  _ 

The  principle  of  Von  Graefe's  operation  consists  in  a  very  cara^H 
ful  division  of  the  tendon  close  to  its  insertion,  with  the  ^mallefiffV 
posftilde  amount  of  laceration  of  the  subconjunctival  tissue,  and 
tlie  tendinous  processes  of  the  cai>sule  of  Tenon*  We  diminish 
the  power  of  the  muscle  by  giving  it  a  more  backward  insertion ; 
but  we,  at  the  &anie  time,  preserve  its  length  intact.  Our  oliject  is 
only  to  weaken  the  muscle,  and  not  to  render  it  more  or  less  im- 
potent. Before  proceeding  to  consider  tliis  method  of  ojieniting,  I 
wonld,  however,  dwell  for  a  raonicnt  upon  the  anatomical  relaliona 
of  the  muscles  of  the  eye  witli  the  ocular  sheath.  Commencing  at 
tlie  optic  foramen  and  loosely  endi racing  the  optic  nerve,  the 
slteath  eximnds,  and  passes  on  to  the  eyeball,  wliieb  it  incloses  like 
a  capsule.  It  is  loosely  connected  with  the  sclerotic  by  connective 
tissue— so  loosely,  indeed,  as  to  allow  of  the  free  rotations  of  the 
gloVie  within  it.  At  the  equator  of  the  eyeball,  it  is  pierced  by 
the  tendons  of  the  oblique  muscles,  and,  more  anteriorly,  by^  the 
tendons  of  tlie  four  recti  muscles,  with  which  it  becomes  blended; 
being  finally  lost  on,  rather  than  inserted  into,  the  sclerotic,  close 
to  the  cornea-  The  posterior  portion  of  the  sheath,  up  to  the 
passage  of  the  tendons,  has  been  called  the  capsule  of  Bonnet ;  the 
anterior  portion,  from  the  passage  of  the  tendons  to  its  insertion 
in  the  sclerotic,  having  been  designated  the  capsule  of  Tenon*  Ou 
piercing  the  capsule,  the  tendons  of  the  recti  muscles  become  con- 
necteil  with  it  by  slight  cellular  processes,  sent  forth  from  the 
capsule.  These  processes  prevent  the  too  great  retraction  of  the 
muscle  after  the  division  of  its  tendon,  which  would  be  tVdlowed 
by  a  great  loss  of  f»ower.  It  is,  therefore,  of  much  consequence 
that  these  connecting  processes  should  not  be  severed  hy  the 
tendon  bein^  divided  too  far  back,  or  l)e  Ulcerated  bv  rude  and 
careless  manipulations  w^ith  the  strabismus  hook,  t^on  Gt 
has,  moreover,  j>ointed  out  that  the  result  may  he  unfavorn 
even  although  the  tendon  has  been  divided  anterior  to  these  filires, 
as  the  sheath  of  the  tendon  becomes  thickened  from  the  point  at 
which  it  pisses  through  the  capsule,  and  this  thickening  extends 
nearly  up  to  jts  insertion.  If  the  tendon  is,  therefore,  not  divided 
sufficiently  close  to  its  insertion,  it  is  apt  to  retract  within  tliis 
thickened  sheath,  and  this  retraction  will  in  many  cases  prevent 
its  reunion  with  the  sclerotic.  In  the  old  operation,  the  muv^le 
was  divided  far  back,  frequently  even  posterior  to  its  pasjmge 
throuifh  the  capsule,  and  it  was  cousequently  often  rendered  fto 
powerless  that  the  eyeball  could  not  be  moved  in  this  diivction ; 
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its  opponent  acquired  a  corresponding  preponderance  of  power, 
giving  but  too  frequently  rise  to  a  secondary  squint  in  the  oppo- 
site direction.  Hence  the  popular  dread  of  the  operation,  "  lest 
the  eye  should  go  the  other  way."  But  such  an  unfortunate 
result  is  not  to  be  feared  if  the  surgeon  performs  the  operation 
with  care  and  circumspection,  and  is  thoroughly  conversant  with 
the  theoretical  part  of  the  subject.  It  is  an  important  rule,  never 
to  do  too  much,  for  nothing  is  so  difficult  as  to  retrace  one's  steps 
and  to  patch  up  a  fault  which  has  been  committed.  It  is  far 
easier  subsecjuently  to  increase  the  effisct  of  the  opjeration  than 
to  diminish  it.  I  know  of  no  surgical  operation  which  is  so  safe 
and  so  sure  in  its  cure  as  that  for  strabismus  when  properly  per- 
formed. Let  us  now  pass  on  to  the  description  of  Von  Qraefe's 
operation. 

As  it  is  sometimes  very  painful,  the  patient  should  be  placed 
under  chloroform  or  methelyne.  The  eyelids  are  to  be  kept  apart 
by  the  spring  speculum,  or,  if  this  proves  not  sufficiently  strong,  by 
the  broad  silver  elevators.  An  assistant  should  evert  the  eye  with 
a  pair  of  forceps  (I  am  supposing  that  the  internal  rectus  of  the 
right  eye  is  to  be  operated  on),  taking  care  to  do  so  in  the  horizon- 
tal direction,  without  rotating  the  eyeball  on  its  axis ;  otherwise 
the  horizontal  position  of  the  mternal  rectus  will  be  changed.  The 
operator  should  then  seize,  with  a  pair  of  finely-pointed  forceps 
[Fig.  176],  a  small  but  deep  fold  of  the  conjunctiva  and  subcon- 

[Fig.  176.] 


junctival  tissue  close  to  the  edge  of  the  cornea,  and  about  midway 
between  the  centre  and  lower  edge  of  the  insertion  of  the  internal 
rectus.  He  next  snips  this  fold  with  the  scissors  (which  should  be 
bent  on  the  flat,  and   blunt-pointed  [Fig.  177]),  and,  burrowing 

[Pig.  177.] 


beneath  the  subconjunctival  tissue  in  a  downward  and  inward  direc- 
tion, makes  a  funnel-shaped  opening  beneath  the  subconjunctival 
tissue,  this  being,  however,  done,  very  carefully,so  as  not  to  divide 
it  to  too  great  an  extent.  If  the  subconjunctival  tissue  is  thick  and 
strong,  it  will  be  better  first  to  take  up  a  small  fold  of  the  con- 
junctiva only,  to  open  this,  and  then,  seizing  the  subconjunctival 
tissue,  to  divide  the  latter.     The  squint-hook  (which  should  be 
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Tig,  178.     bent  at  a  right  an^le,  and  have  a  slightly  bullKiQB  poit 

'^^'^       {rifle  Fig.  178 »  is  then  to  be  jiassed  through  the  opening  ! 

I       the  lower  edge  of  the  tendon;    Its  point  being  pr 

I       somewhat  firmlr  againt  the  sclerotic,  the  b*x>k  is  to 

B       turned  on  the  joint  and  slid  upwards  beneath  tlie  teodc 

r      as  cloee  to  its  insiertion  as  possible^  and  the  wliole  expat 

of  the  tendon  caught  op     The  ofierator  mnst  l>e  caref 

not  to  direct  the  }K>int  of  the  hook  upwards  and  out  wui 

othervriae  it  maj  j^rfonite  the  fibres  of  the  tendon,  ar 

only  a  portion  of  the  latter  be  caugtit  n[i ;  the  direciic 

I      of  the  point  should,  therefore,  be  rather  apward^  and  ii_ 

/t     wanls.     When  the  tendon  has  been  secured  on  the  hook, 

wfl     the  conjunctiva  which  covers  its  upper  i«ortion   may  be 

[IJ'     gently  pushed  off  with  the  point«  of  the  sctasors,  bo  as  to 

exjiose  the  tendon,  which  is  then  to  be  oirefully  snipped 

through  with    the   scissors  as  closely  as  possible  to  iti*  loaerlioiL 

AThen  it  has  been  comjileiely  cut  through,  the  conjanctiva  is  to  be 

slightly  elevated  on  the  point  of  the  hook,  and  a  smaller  fifvik 

pa^ed  Dpwards  and  downwafds  to  ascertain  whether  the  L. 

(ttnsiotis  of  the  tendon  have  been  divided.    Should  a  fc.    . ^ 

remain,  tbey  must  be  divided,  and  the  surgeon  should  again 
tain  whether  any  others  are  still  present.     He  ehoald  never  om| 
to  satis^  himself  uyou  this  pointy  fbr«Niiettmes  Ibe  kteraJ  ex{« 
eions  are  considerable^  the  tendon  spreadti^  oat  like  a  fan^  aod 
lluMigli  a  few  fibres  only  might  remain  ondiridedi  tfaej  woald 
fice  to  spoil  the  effect  of  the  operation. 

I  have  Utely  adopted  a  slight  modification  of  Yon  ChaefisV  i  _ 
tioii^  and  perform  it  more  subeonjnnctivally.    I  nae  a  pair  of  stratj 

b1unt-|iointed  scissors  [Fig.  1T9],  and,  inst^Ml  of  ^ 
[Flf.  179.1     xug  off  the  oemjnDctiva  itom  the  book  so  as  to  €1^ 

Ibe  tendon  eangfat  iq>  hy  the  latter,  I  divide  the  tendon 

snboonjiinettviuly,  <iiute  dose  to  its  in^a^tion.     bi  ^1'<< 

wav,  the  advanti^es  of  Gnwfe  a  and  the  ^ibootijn 

vaf  opeimtioii  are  oombined.    On  account  nf  tbe  smaner 

sbe  of  lbs  hoolc,  and  tbe  situation  of  the  timeion 

r^}  m1.  t-  between  tbe  centre  and  knirtr  ndn  of  the 

t^ti ;  ^  ,  :  lie  sobeonjunctivml  tiasne  isslielcbeo  and  ^x%^ 

deed  to  a  modi  less  extent  than  in  the  anbeon; 

Cfctat km.     Agaln^  the  position  and  directioii  v*   .•#«£ 

eonjnnctival  wound  are  9«Kh  that  a  sotnre  can  be  at 

ones  a|in)ied,  if  neeeaauy;  ahLiiii  in  the  anboon- 

jtmctiiiil  epesmtioii  the  ittciaion  wonld  bii«  to  be  noti^ 

sidenUT  enlaijgied  npwarda»  befese  aaj  eAwt  cnnld  be 

t  fodnoad  by  a  «Qtw«  neon  the  twt>  oat  edg^  ot  the 

dock     But  wherf  the  degree  of  ^tiabbains  is  so  coiw 

«ia<?fmbls  thai  tt  is  cenain  no  sntara  will  be  re^nii^ 

ssboonjandiTal  oferalion  maj  be  enplcTed ;  wibA  aim  tf  we 

Mant  at  hnd  to  mil  dbe  ejne  in  the  oepoBite  dtreetioo, 

^isfonnd,ontheir8tinu<4n<:lie<ieflhehnak^that  thiadidei 

t  e^gc  of  the  eomea  withoot  havic^ca^^  np  the  lend^m. 


TREATMENT    OF    STRABISMUS.  641 

it  18  certain  that  we  have  either  not  divided  the  subconjunctival 
tissue  at  all,  or  that  the  hook  has  been  passed  between  it  and  the 
conjunctiva.  If  the  former  is  the  case,  we  must  open  the  subcon- 
junctival tissue,  and  then,  on  re-introducing  the  hook,  we  shall  have 
no  difficulty  in  finding  the  tendon.  The  opening  in  the  conjunc- 
tiva and  subconjunctival  tissue  should  be  but  small,  and  the  excur- 
sions with  the  hook  limited,  otherwise  the  subconjunctival  tissue 
and  the  lateral  processes  of  the  capsule  of  Tenon  will  be  extensively 
lacerated,  which  may  be  followed  by  too  great  a  recession  of  the 
muscle. 

The  after-treatment  is  very  simple.  The  eye,  after  having  been 
well  washed  and  cleansed  of  any  blood  coagula,  is  to  be  kept  con- 
stantly moist  with  cold  water  dressing  during  the  day  of  operation, 
so  as  to  prevent  any  extensive  effusion  of  blood  under  the  conjunc- 
tiva. No  button  of  granulations  will  form  on  the  stump  of  the 
tendon,  if  the  latter  has  been  divided  close  to  its  insertion,  and  if 
the  opening  in  the  coiijunctiva  has  been  made  near  the  upper  or 
lower  edge  of  the  tendon,  so  as  not  to  leave  the  latter  exposed. 

The  effect  upon  the  squint  which  follows  immediately  upon  the 
openition  will  not  be  the  permanent  one.  We  may,  indeed,  dis- 
tinguish three  staores  in  the  effect  produced  by  the  o^ieration :  1st. 
The  period  immediately  following  the  operation  ;  2d.  After  three 
or  four  days  have  elapsed ;  3d.  After  the  interval  of  a  few  months — 
this  being  the  permanent  eftect.  During  the  first  stage,  the  effect 
will  be  considerable,  for  tlie  eye  can  now  only  be  moved  in  the 
direction  of  the  divided  muscle  by  the  indirect  connection  of  the 
latter  with  the  sclerotic  by  the  lateral  processes  of  the  capsule  of 
Tenon.  As  soon  as  the  divided  end  of  the  tendon  becomes  re- 
united with  the  sclerotic,  which  generally  occurs  within  three  or 
four  days,  the  eftect  will  diminish,  for  the  muscle  now  again  exerts 
a  direct  influence  upon  the  eyeball.  This  is  the  second  stage.  But 
we  find  that  a  further  alteration  in  the  position  generally  shows 
itself  a  few  weeks  or  months  after  the  operation,  the  effect  being 
then  again  somewhat  increased.  This  is  due  to  the  action  of  the 
opponent  muscle,  which,  on  account  of  its  antagonist  having  been 
weakened,  can  now  exert  a  greater  influence  upon  the  position  of 
the  eyeball. 

A  clue  to  the  permanent  result  of  the  operation  is  furnished  by 
the  position  of  the  operated  eye  during  the  accommodative  move- 
ments of  the  eyes,  when  they  are  directed  upon  some  near  object. 
It  is,  therefore,  of  great  consequence  always  to  test  the  position  of 
the  eyes  during  accommodation  immediately  after  the  openition, 
as  soon  as  the  eftect  of  the  chloroform  has  gone  off.  We  have 
already  seen  that  the  position  of  the  squinting  eye  (convergent 
strabismus)  may  vary  when  the  object  is  approximated  closely  to, 
the  eyes ;  for  whilst  the  visual  line  of  the  healthy  eye  remains 
fixed  upon  the  object,  converging  the  more  the  nearer  the  latter 
is  brought,  the  position  of  the  squinting  eye  may  undergo  the  fol- 
lowing changes:  1st.  It  may  retain  its  original  position,  sustaining 
only  a  few  oscillating,  irregular,  lateral  movements.  2d.  It  wx^^^ 
41 


642 


AFFKCJIONS   OP   THE    MUSCLK8    OF    THB    EYE. 


remain  completely  stationary,  so  that  the  angle  of  squinting  u'ill 
diniinish  the  more  the  nearer  the  ohjoet  is  hrou^ht^  until,  at  ii 
certain  point  (if  the  scjuint  Ije  not  excessive),  its  visual  line  will 
also  be  fixed  upon  the  object,  and  tliei*e  will  no  lontjer  be  any 
equint.  If,  however,  tlie  object  is  approximated  still  closer,  a  di- 
vergent squint  will  arise ;  for  whilst  the  healthy  eye  convergen  still 
more,  the  other  retains  its  poaition,  and  now  deviates  (j»ai»ivelyV 
outwards.  3d.  It  retains  its  poeiticu)  up  to  a  certain  point,  ana 
then,  as  the  healthy  eye  moves  inwards  to  tollc»w  the  object,  it 
makes  an  associated  movement  outwards.  4tli.  It  deviates  sud- 
denly and  spasmodically  inwards  when  the  object  is  very  closely 
aj'prnximated. 

We  should,  therefore,  soon  after  the  opemtif>n,  when  the  effect 
of  the  chloroform  has  pas&ed  oft^  ascertain  whether  both  visual 
lines  can  be  steadily  iixed  upon  the  object,  when  it  is  brought  lo  a 
distance  of  from  four  to  six  inches  from  the  eyes  (their  state  of 
refraction  hein^  normal).  If  the  eyes  ai-e  very  short-sighted,  the 
distance  should  be  still  leas.  The  fliuil  result  of  the  operation  may 
be  predicted  from  the  position  whicli  the  operatal  eye  now  as- 
sumes. If  it  remains  stationary  when  the  object  is  brought  up  to 
within  eight  inches  from  the  eyes,  so  that  a  ptissive  divergence  will 
arise  on  its  being  approximated  still  closer,  we  must  ex{>ect  a  cer- 
tain ammmt  of  <livergence  in  the  coui-se  of  a  few  months.  But 
this  will  be  still  more  the  case,  if  the  eye,  instead  of  simply  re- 
maining stationary,  makes  an  associated  movement  outwards.  It 
is  necessary  to  test  this  at  short  distances  (four  or  six  inches),  for 
tlie  eye  might  be  able  momentarily  to  fix  its  visual  line  upon  the 
object,  although  quite  incapable  of  maintaining  this  position  for 
any  length  of  time.  In  both  the  above  cases,  the  etiect  of  tbe  ope- 
ration is  to  be  dimiTiisliecl  by  a  conjunctival  suture,  and  particu- 
larly so  in  the  latter  instance.  The  etiect  of  the  suture  will  vary 
with  its  position,  and  with  the  amount  of  the  conjunctiva  embraced 
in  it.  Its  effects  wnll  be  considerable  if  it  be  inserted  in  a  diagonal 
direction  from  downwards  and  inwards  to  upwards  and  outwaixls,so 
that  the  inner  and  outer  lips  of  the  wouo*!  are  united.  By  giving 
it  this  direction,  we  also  prevent  any  sinking  of  the  caruncle,  Th« 
suture  diminishes  tlie  eScct  of  tbe  opei-ation  by  re-advanciug  the 
tendon,  which  is  closely  connected  with  the  conjunctiva  and  sub- 
conjunctival tissue;  the  divided  ends  will  consequently  be  more 
closely  approximated,  and  the  retraction  of  tlie  muscle  dimiuisheil. 
The  suture  may  remain  in  for  from  24  to  BG  boui^.  Hutures  should 
not  be  apj»lied  in  all  cases, as  is  recommended  by  some  authors;  lor 
this  is  quite  erroneous,  they  being  only  indicated  if  the  effect  of 
tbe  tenotomy  is  too  considerable. 

The  fourtli  position  which  the  o|>erate<l  eye  may  assume  during 
accomDiodatiou,  viz.,  making  a  sudden  B}>asmodic  uiovcmeut  in* 

'  For  sotiic  tim<?  past  1  liftr<?  often  employed  ini*lhf'lyue  in  place  of  chlomfonii  to 
alrabiBunis  operAtioufi,  iritli'Ctotniea,  etc.  ;  its  cbif  f  ftrlvanlages  over  clilorororm  ait? 
tlmt  its  clTfc't  h  not  only  nincti  qvncken  Inif  also  pnsBcs  otTugaia  taucU  aooucr.  If 
il  t>€  well  ^vt^n,  1  like  it  even  for  ex t ruction  of  cataract. 
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wards,  must  make  us  fear  that  there  will  be  a  relapse — that  in  the 
course  of  a  few  months  the  inward  squint  will  again  show  itself; 
for  this  convergent  squint,  which  at  first  only  showed  itself  during 
accommodation  for  near  objects,  will  gradually  extend  also  to 
greater  distances.  In  such  cases,  the  operation  is  said  to  have  been 
only  of  temiK^rary  benefit ;  but  on  examination  we  mostly  find  that 
the  patient  is  hypermetropic,  and  that  suitable  glasses  generally 
correct  the  squint. 

The  extent  of  the  operation  must  be  regulated  according  to  the 
degree  of  the  squint. 

In  very  slight  degrees  of  strabismus  (1'"  to  IJ'")  a  partial  tenot- 
omy was  formerly  often  practised,  the  tendon  not  being  completely 
divided,  but  a  few  of  the  upper  or  lower  fibres  (as  the  case  might  be) 
being  left  staiuling.  But  this  does  not- answer,  as  the  power  of  the 
muscle  is  but  slightly,  if  at  all,  impaired.  In  such  cases  we  should, 
therefore,  make  a  complete  tenotomv,  and,  if  necessary,  insert  a 
suture.  The  conjunctival  opening  should  be  small  and  the  hook 
but  of  moderate  size.  The  accommodative  movements  must  be 
accurately  tested  immediately  after  the  operation ;  for,  if  there  is 
the  slightest  tendency  to  divergence  when  the  object  is  brought  up 
to  8  or  6  inches  from  the  eye,  a  suture  should  be  inserted.  In  a 
squint  of  2  or  2J  lines,  the  cellular  tissue  may  be  somewhat  more 
freely  incised,  and  a  larger  hook  employed.  In  children  we  find 
that  the  effect  is  generally  more  considerable,  for  the  muscle  is  not 
hyi^ertrophied  and  the  surrounding  cellular  tissue  is  very  elastic ; 
we  may,  therefore,  in  them  easily  attain  an  eflfect  of  2J  or  8  lines 
by  a  single  operation. 

If  the  squint  exceeds  2|  or  3  lines,  we  must  always  operate  upon 
both  eyes.  We  should  f>erforra  a  free  tenotomy  in  the  squinting 
eye  and  a  very  careful  one  in  the  other,  limiting  the  ellect  in  the 
latter  by  a  suture.  In  this  we  must  be  guided  by  the  amount  of 
squint  left  after  the  affected  eye  has  been  operated  upon.  As  a 
general  rule,  I  do  not  think  it  advisable  to  operate  upon  both  e^es 
at  the  same  time,  except  the  squint  is  very  considerable,  exceeding 
4|  or  5  lines.  For  if  both  muscles  have  been  divided  at  the  same 
time,  we  cannot  accurately  test  the  accommodative  movements 
directly  after  the  operation,  and  we  thus  lose  the  only  clue  to  the 
permanent  eftect.  It  is,  therefore,  far  safer  to  operate  first  upon 
the  atfocted  eye,  and  then,  after  a  few  days  have  elapsed,  and  the 
divided  tendon  has  again  reunited  with  the  sclerotic,  to  ascertain 
how  much  of  the  squint  is  still  left.  The  amount  still  remaining 
will  guide  us  as  to  the  extent  of  the  operation  necessary  upon  the 
healthy  eye.  If,  after  having  operated  upon  the  latter,  we  find 
that  the  etiect  somewhat  exceeds  our  wishes,  we  can  always  dimin- 
ish it  by  a  suture.  It  certainly  is  far  more  brilliant  to  operate 
uj)on  both  eyes  at  the  same  time,  and  thus  rid  the  patient  at  once 
of  the  squint,  but  then  we  run  the  risk  of  the  unpleasant  contin- 
gency of  the  eye  subsequently  "  going  the  other  way."  It  should 
always  be  remembered  that  the  cure  is  to  be  permanent,  and  not 
temporary.    In  some  exceptional  cases,  however,  the  mk.  \si\iaX*\ife 
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further  back,  near  the  equator  of  the  eye;  in  one  instance,  indeed, 
he  found  it  even  posterior  to  the  equator. 

If  the  operation  for  squint  be  carefully  performed,  there  is  no 
fear  of  any  but  the  slightest  sinking  of  the  caruncle.  A  little 
sinking  will  occasionally  occur,  whatever  mode  of  operation  be 
employed ;  indeed,  I  know  of  no  method  which  can  guarantee  a 
perfect  immunity  from  it.  Von  Graefe  thinks  that  the  sinking  does 
not  depend  so  much  upon  the  gaping  of  the  conjunctival  wound 
and  retraction  of  its  inner  lip,  as  upon  the  cicatrization  of  the  con- 
nective tissue  situated  between  the  muscle  and  conjunctiva,  by 
which  the  moveable  caruncle  is  retracted.  The  further  back  this 
cicatrization  extends,  the  more  will  the  caruncle  sink.  Hence 
the  danger  of  incising  the  tendon  too  freely,  and  of  any  consider- 
able sweeping  about"  with  the  hook,  and  consequent  extensive 
laceration  of  the  subconjunctival  tissue. 

Mr.  Critchett's  subconjunctival  operation  is  to  be  performed  as 
follows :     The  patient  having  been  placed  under  the  influence  of 
chloroform,  and  the  eyelids  kept  apart  by  the  stop  speculum,  he 
seizes  a  small  fold  of  the  conjunctiva  and  subconjunc- 
tival tissue  at  the  lower  edge  of  the  insertion  of  the      ^'*«-  ^^^• 
rectus  muscle,  and  with  a  pair  of  blunt-pointed  straight 
scissors,  makes  a  small  incision  at  this  point  through 
these  structures.    The  lower  edge  of  the  tendon,  close  to 
its  insertion,  is  now  exposed.     A  blunt  hook  (Fig.  180) 
is  next  to  be  passed  through  the  opening  in  the  subcon- 
junctival tissue  beneath  the  tendon,  so  as  to  catch  up 
the  latter,  and   render  it  tense.      The  points  of  the 
scissors  (but  slightly  opened)  are  then  to  be  introduced 
into  the  aperture,  and  one  point  passed  along  the  hook 
behind  the  tendon,  the  other  in  front  of  the  tendon 
between  it  and  the  conjunctiva,  and  the  tendon  is  then 
to  be  divided  close  to  its  insertion  by  successive  snips 
of  the  scissors.      A   small   counter-puncture   may  be 
made  at  the  upper  eds^e  of  the  tendon  to  permit  of  the 
escape  of  any  effused  blood,  and  thus  prevent  its  diffusion  beneath 
the  conjunctiva  (Bowman). 

[In  this  operation  the  tendon,  owing  to  the  cutting  action  of  the 
scissors,  is  apt  to  slip  off  the  hook  before  it  has  been  completely 
divided.  To  remedy  this,  Dr.  Theobald*  has  devised  the  "  crochet 
hook"  (Fig.  181).  With  the  exception  of  the  crochet  point  it  is 
similar  to  Von  Graefe's  strabismus  hook.  The  tendon  being  se- 
cured by  it,  it  is  not  necessary  to  force  the  point  up  against  the  con- 
junctiva, as  is  ordinarily  done,  so  as  to  throw  the  tendon  into  the 
angle?  of  the  hook,  while  it  is  being  divided,  but  simply  to  hold 
the  handle  at  right  angles  to  the  muscle.] 

Mr.  Liebreich*  has  lately  introduced  a  modification  of  the  opera- 
tion of  strabismus,  based  upon  a  different  view  of  the  anatomical 

>  V  Amer.  Journ.  of  Med.  8ci.,"  April,  1873,  p.  406.] 

«  •*  A.  f.  O.,"  xil.  2,  298  ;  also  "British  Medical  Journal,"  Dec.  15,  1866. 
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relatione  of  the  conjunctiva,  subcoujiinctival  tissue,  and  the  capsule 
of  Teitou  to  the  muscles  uf  the  eye.     lie  considers  the  capsule  of 

[Fig.  181. 


^ 


a.  Crochet  book r  Qatura]  8ix«.     6,  Mugtiined  view  of  erochel  point.] 

Tenon  us  divided  into  two  portions — an  anterior  and  a  posterior — 
the  division  beiiit^  foniied  at  the  point  where  the  recti  muscles 
pierce  it  from  without  inwards  ;  the  capsule  being  at  this  ]:>oint  so 
closely  connected  ^vith  the  mui^eles  aa  to  render  any  displacement 
lietween  the  two  impossible.  Tlie  posterior  half  of  the  cajivsale, 
with  its  snjooth,  lirni,  inner  surface,  forni8  a  cup,  in  whicli  the  eye- 
bail  inovea  freely  as  the  head  of  a  joint  in  the  aocket.  The  close 
connectiitn  between  the  nuBcles  and  the  {.posterior  lialf  of  the  ca|»- 
sale  is  increased  by  Bheath-like  processes,  which  run  backward** 
from  the  outer  surface  of  the  capsule  towards  the  orbit,  and  ^vliieb 
jU\%  for  a  certain  distance,  closely  connected  with  tlie  muscle 
lint  tlicre  are  no  sheath-like  processes  between  the  inner  portio 
of  the  |.K78terior  ca|»Bule  and  tlie  sclerotic.  The  anterif^r  half  of  the 
capsule  of  Tenon  adheres  to  the  upper  surface  of  the  muscle,  and  is 
intimately  connected  with  it.  But  Liebreich  denies  tlie  pi^&ent^ 
of  sheath-like  processes  derived  from  the  capsule,  where  they  piert^e 
the  hitter,  and  accompanying  the  muscles  as  far  as  their  insertion. 
He  states,  moreover^  that  *^tho  caruncle,  to^^etber  with  the  semi- 
lunar fohl,  rests  ufion  a  band-iike  ligament,  winch  passes  from  the 
capsule  of  Tenon  towards  tlie  edii:e  of  the  orbit.  Xow,  when  the 
iuternu!  rectus  is  contracted,  and  the  eye  rolled  inwards,  this  band 
is  rendered  tense;  and  tlie  caruncle,  which  is  fixed  to  it,  is  conse- 
quently drawn  in  towanls  the  imier  edge  of  the  orbit.  But  the 
outer  edge  of  the  carnncte,  together  with  the  semilunar  fold,  and 
an  adjoining  portion  of  conjuuefciva  are  dmwn  backwards  into  a 
furrow.*'  Ibis  intimate  connection  between  the  mustde,  capsule, 
and  caruncle,  is  the  reason  of  the  sinking  of  the  caruncle  and  semi- 
lunar fold,  wdiich  is  occasionally  observed  after  an  extensive  di  visit  mi 
of  the  intennil  rectus.  To  obviate  these  disadvantages,  and  yet  to 
obtain  a  considerable  eiiect,  Liebreich  operates  in  the  following 
iiianner: — 

*^If  the  internal  rectus  is  to  be  divided,  I  raise  with  a  pair  of 
forceps  a  fold  of  conjunctiva  at  the  lower  edge  of  the  insertion  of 
the  muscle;  and,  incising  this  with  scissors,  enter  the  poiiits  of  the 
latter  at  the  o]>ening  between  tiie  conjunctiva  and  tlie  ca)»sule  of 
T*^non.  I  then  cai^fully  su|Hirate  these  two  tissues  from  each  other 
as  far  as  the  semilunar  fold,  also  separating  the  latter,  as  well  ai 
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the  caruncle,  from  the  parts  lying  behind.  When  this  portion  of 
the  capsule,  which  is  of  such  importance  in  the  tenotomy,  has  been 
completely  separated  from  the  conjunctiva,  I  divide  the  insertion 
of  the  tendon  from  the  sclerotic  in  the  usual  manner,  and  extend 
the  vertical  cut,  which  is  made  simultaneously  with  the  tenotomy, 
upwards  and  downwards — the  more  so  if  a  very  considerable  effect 
is  desired.  The  wound  in  the  conjunctiva  is  then  closed  with  a 
suture. 

"  The  same  mode  of  operating  is  to  be  pursued  in  dividing  the 
external  rectus;  and  the  separation  of  the  conjunctiva  is  to  be  con- 
tinued as  far  as  that  portion  of  the  external  angle  which  is  drawn 
sharply  back  when  the  eye  is  turned  outwards. 

"  The  following  are  the  advantages  of  my  proceeding : — 

"  1.  It  aftbrds  the  operator  a  greater  sco{)e  in  apportioning  and 
dividing:  the  effect  of  the  o[>eration  between  the  two  eyes. 

"  2.  "The  sinking  back  of  the  caruncle  is  avoided,  as  well  as 
every  trace  of  a  cicatrix,  which  not  unfrequently  occurs  in  the 
common  tenotomy. 

"  3.  There  is  no  need  for  more  than  two  operations  on  the  same 
individual,  and  therefore  of  more  than  one  on  the  same  eye." 

I  have  j)erformed  Liebreich's  operation  in  numerous  instances 
with  success,  and  ahould  prefer  it  to  any  other  in  those  cases  in 
which  it  is  desirable  to  gain  a  very  considerable  effect,  and  yet 
confine  the  operation  to  one  eye.  I'or  I  have  not  found  that  we 
are  able  by  any  other  operation  to  obtain  so  considerable  an  effect 
with  so  slight  a  loss  of  mobility,  and  so  very  little  (if  any)T3inking 
of  the  caruncle  ;  yet  the  inadmissibility  of  chloroform  and  the 
insertion  of  the  sutures  have  prevented  my  practising  this  operation 
extensively.  If  chloroform  is  given,  we  cannot  estimate  with  ex- 
actitude the  degree  of  effect  which  we  are  producing  by  the  free 
incisions  in  the  capsule;  and  but  few  patients  are  willing  to  submit 
to  a  lengthened  and  very  painful  operation,  unless  chloroform  is 
administered.  The  removal  of  the  sutures  a  day  or  two  after  the 
operation  is  frequently  attended  with  a  good  deal  of  difficulty  in 
children  and  nervous  hysterical  women,  for  although  the  proceed- 
ing is  quite  painless,  yet  it  is  often  regarded  by  the  patient  and 
his  friends  as  a  second  operation.  Where  it  is  absolutely  necessary 
for  the  success  of  the  ojxjration  to  insert  a  suture,  I  never  hesitate 
to  do  so,  but  in  GraeFe's  operation  this  is  the  exception,  whereas, 
in  Liebreich's  it  is  the  rule. 

I  must  now  describe  the  method  in  which  certain  special  forms 
of  strabismus  should  be  treated.  The  question  sometimes  arises, 
whether  the  periodic  squint  which  is  caused  by  hypermetropia 
should  be  operated  on,  or  whether  it  is  to  be  corrected  by  the  use 
of  suitable  convex  glasses.  If  it  is  but  slight  in  extent,  glasses 
may  suffice,  but  if  it  is  considerable,  and  the  internal  rectus  is  very 
strong,  tenotomy  should  be  performed;  for  by  dividing  the  internal 
rectus,  we  diminish  its  power,  and  a  greater  exertion  of  this  muscle 
will  consequently  be  demanded,  in  order  to  bring  the  visual  line  to 
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be  abnormally  strong.  It  is,  therefore,  necessary  to  weaken  it,  and 
thus  restore  the  eauilibrium,  so  that  the  strength  of  the  difterent 
muscles  of  the  eyeoall  may  be  evenly  balanced.  But  great  cai^e 
must  be  taken  that  we  do  not  produce  too  great  an  elFect,  and 
render  convergence  of  the  visual  lines  for  near  objects  imjiossible. 
Hence  the  jiower  of  convergence  for  a  very  near  point  (3"  to  4") 
must  always  be  carefully  and  accurately  tested,  and  if  it  is  found 
that  it  is  only  produced  with  difficulty,  the  effect  of  the  operation 
must  be  at  once  diminished  by  a  conjunctival  suture.  In  order 
that  we  may  not  be  misled  by  the  temporary  insufficiency  of  the 
divided  muscle,  which  afterwards  partly  disappears  again,  Von 
Gniefe  recommends  that  the  point  of  fixation  (both  for  near  and 
distant  objects)  should  not  lie  in  the  median  line,  but  towards  the 
temix)ral  side  of  the  opemtcd  eye.  For  in  this  position,  the  tem- 
porary insufficiency  of  the  internal  rectus  will  come  less  into  play, 
and  the  temporary  result  will  corresjwnd  more  closely  to  the  per- 
manent. 

In  slight  cases  of  this  form  of  periodic  squint,  it  may  suffice  to 
give  the  patient  concave  glasses,  so  that  he  may  be  able  to  hold  the 
object  (book,  etc.)  at  a  greater  distance.  Or,  again,  we  may  com- 
bine the  concave  glasses  with  abducting  prisms. 

Operation  for  the  cure  of  Diplopia. — We  are  sometimes  called  upon 
to  operate  for  the  cure  of  diplopia,  the  deviation  of  the  visual  lino 
being,  at  the  same  time,  f>erhaps,  hardly  perceptible.  These  form' 
the  most  difficult  and  intricate  cases,  for  here  less  depends  upon 
mere  manual  dexterity  than  upon  a  complete  mastery  of  the  theo- 
retical portion  of  the  subject,  and  a  thorough  knowledge  of  the 
actions  of  the  muscles  of  the  eyeball,  and  their  eftect  upon  the 
position  of  the  vertical  meridian,  etc.  Having  already  explained 
these  subjects,  I  shall  only  mention  the  chief  jK)ints  to  be  considered 
in  the  treatment.  We  must,  in  the  first  place,  ascertain  in  what 
directions  prisms  have  to  be  turned  in  order  to  fuse  the  double 
images,  and  whether  any  active  tendency  exists  to  unite  the  images 
if  they  are  closely  approximated.  We  find  that  certain  kinds  of 
double  images  are  far  more  difficult  to  unite  than  others.  It  is 
quite  impossible  to  fuse  images  which  are  of  a  different  height, 
except,  indeed,  this  difference  be  of  the  very  slightest,  equalling 
a  prism  of  l°-2°.  Crossed  double  imatijes  again,  are  more  difficult 
to  unite  than  homonymous.  If  the  douole  images  show  a  difference 
in  height,  we  must  first  endeavor  to  remedy  this  by  an  operation, 
and  then,  when  this  is  cured,  the  patient  may  be  able  to  fuse  them 
if  they  are  sufficiently  close  to  each  other.  Should  they  be  crossed, 
we  must  change  them  into  homonymous,  and  approximate  them 
closely  to  each  other,  so  that  they  may  bo  easily  united. 

Secondary  Strabismus  hfter  Paralysis  of  the  Opponent  Muscle. — 
Our  treatment  must  vary  with  the  amount  of  immobility  in  the 
direction  of  the  paralyzed  muscle.  Let  us  assume  that,  after  a 
paralysis  of  the  abductor,  the  immobility  outwards  amounts  to  from 
1  to  IJ  line,  but  that  there  is  no  deviation  inwanls,  so  that  the 
diplopia  only  extends  up  to  the  middle  line,  or  but  slightly  into  tlxe 
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mdM  I  Of  1}  Tim,  rmogii^  beKwaeii  tiik  mad  S  n       _ 

icnple  t€fiotafiij  will  noC  cofiee;,  mmi  we  most  then  hmg  fiwaid 

•  iiwertiofi  of  the  pftrmljrjoed  nmftele  (openilioii  of  *^  re^jurtiaettr'^ 

omibine  with  thii  a  tetKiUiray  of  tbe  n{«pcifieiit  Eiid  m  sstar^ 

tba  want  of  mobtltlj  in  ibe  dtreciiofi  of  tbe  fmxwljw&i.  mmede 

2%  linav  we  ma^t  bnog  forward  Ibe  [anilin^   a 

faml,  at  the  (»iiie  time,  diride  iu  opponent.    Oinr  ob;  ri 

^firvranl  tbe  insertion  of  tbe  {jaralyzed  ma^Ie  is  to  ;  'a 

Icresmed  anicmnt  of  power  over  the  ejebodl  j  for  tbe  miM\?  - 1 

iniM^rtiof]  the  ifreater  ita  power.     Thi«  opeimtioti  of  re^i^j^T^vto^nt, 

an  it  in  ealled^  ia  abo  to  be  [lerformed  in  thoe«e  eaaea  of  mscoodAiy 

f  litiii   which   sometimes  follow  tenotomy  of  the  of»poneiit 

J  I  abo  do  it  in  caaes  of  ooosiderable  div-ergent  atmbisoifiSi 

where  tenotomy  of  the  two  external  recti  would  pfoFe  inattfficient. 

I  now  generally  jierfonn  the  opemtion  of  re-adjti§tfiient  in  the 

jf^ilowing  manner:  Let  oaatippose  that  tbe  insertion  of  the  tntenial 

'  rscrtas  is  to  1)6  brought  forward  accorapianied  by  t  f' 

eitt^^mal  rerfriii.     I  corn  me  nee  by  making,  with  th-j  ii! 

'r«,  a  vertical  incbion  in  the  conjunctiva  4iU>u 

inner  eilge  of  the  cornea  iind  extending  somew 

Ufyond  ifi*  upj»er  and  lower  margin ;  this  incision  most  not  be  made 

too  done  to  the  cornea,  otherwise  the  portion  of  conjunctira 

statiiiing  next  the  cornea  will  not  be  sufficiently  wide  to  admit 

I  it  rot)  t^  firm  Niiture^  (^cing  iiassed  through  it.     In  the  next  place*  al 

'th<*  piirtH  covering  the  inner  side  of  the  glolie  (conjunctiva,  siiK^n* 

jundivnl  tifiiiue,  ea|iAulG  of  Tenon,  and  the  internal  rectus  \ 

are  to  he  dit*fleeted  off  with  the  scis^tors  quite  close  to  the  sc,^, 

Thi««li«Hection  should  reach  to  the  equator  of  the  eyelmll,  and  wbei 

the  flap  thus  formed,  containing  the  niu>5cle  and  portion  of  ca|isii' 

a]i|*ertaining  to  it,  haw  been  rendered  freely  moveable,  it  is  to 

1»f riled  well  forward  with  a  |»air  of  forceps,  and  if  there  appeal 
/e  rather  too  much  conjunctiva,  a  pK>rtion  of  this  is  to  be  stii 
oti',  hut  care  must  he  taken  not  to  cut  away  too  much  or  any  [ortioi 
of  the  muscle.     I  next  pass  5  curved  needles  through  the  dap  oi 
conjutjctiva  left  stjuidmg  at  the  edge  of  the  cornea  ;  the  3  central 
net?dlert  are  very  hiuuII  and  carry  line  silk,  the  2  lateral  ones  are 
larger  and  armed  with  very  strong  Bilk.     The  central  suture  is  to  be 
o|if»oflite  the  eerjtreof  tlie  cornea,  ami  the  next  two  nearer  the  npjtej 
and  lower  margin  of  tlie  cornea,  ami  the  two  strong  lateral  on< 
are  to  lie  ahove  and  helow  the  cornea,  and  embrace  a  good-sizi 
piece  of  cruijunctiv^a.     For  these  two  sutures  are  of  specml  impo 
t*Mu'<%  as  the  cliief  |iull  upon  the  muscle,  etc.,  is  to  bo  made  by  them 
V  thuH  take  off  mo8t  of  the  strain  -from  the  smaller  cent 
.  which  arc  otherwise  very  ufit  to  give  wav*     The  sutur^ 
art^  then  to  he  passed  (very  far  l»uck)  thi'cnigh  the  nap  rais^ed  at  th< 
inner  !»ide  of  the  evi^  and  ut  points  exactly  opptjsite  to  those  in  tb 
corneal  i1a[t,  and  hrrnly  tied.     I  tie  the  lateral  fii*st,  and  then  tb 
oentral  ouch,  for  iti  this  way  we  greatly  diminish  the  straiu  u 
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tlie  latter,  and  there  is  less  chance  of  their  breaking.  I  next  pro- 
ceed to  the  division  of  the  external  rectus,  but  before  doing  so,  I 
pass  a  curved  needle,  carry ing  a  strong  silk  thread,  beneath  a  broad 
portion  of  the  conjunctiva,  midway  between  the  insertion  of  the 
external  rectus  and  the  cornea,  but  I  do  not  tie  the  suture  until  the 
tendon  has  been  divided,  otherwise  it  puckers  up  the  conjunctiva 
and  renders  the  tenotomy  more  difficult.  The  eyeball  is  finally 
rolled  far  inwards  by  means  of  this  suture,  the  ends  of  which  are 
to  be  firmly  fixed  by  strips  of  plaster  to  the  bridge  of  the  nose. 

In  bringing  forward  the  internal  rectus,  some  operators  draw  forth 
the  muscle  somewhat  and  pass  the  stitches  through  it.  Schweig- 
ger  recommends  a  flat  tenotomy  hook  to  be  passed  beneath  the  in- 
sertion of  the  muscle,  and  then  behind  the  hook  a  suture,  with  a 
needle  at  each  end ;  the  tendon  is  next  divided,  and  the  muscle  can 
then  be  easily  drawn  forward  by  the  suture.  As  there  is  generally 
considerable  reaction  after  this  operation,  cold  compresses  should  tie 
applied  for  the  first  day  or  two.  The  suture  by  which  the  eyeball 
is  pulled  in  should  be  removed  at  the  end  of  48  or  72  hours,  but 
those  which  keep- the  internal  rectus  in  position  should  be  allowed 
to  remain  for  8-10  days,  if  possible. 


11.— MUSCULAR  ASTHENOPIA  (IXSUFFICIEXCY  OP  THE 
INTERNAL  RECTI  xMUSCLESV 

This  aftection  is  of  common  occurrence,  and  is  characterized  by 
very  marked  symptoms  of  asthenopia,  which  sometimes  prove  so 
irksome  and  harassing  to  the  patient  as  to  incapacitate  him  from 
reading,  etc.  Such  patients  complain  that  after  they  have  been 
working  or  reading  for  a  certain  length  of  time,  the  eyes  become 
hot  ana  uncomfortable,  the  print  grows  dim,  the  letters  become 
confused  and  run  into,  or  overlap,  each  other.  This  is  generally 
preceded  by  a  feeling  of  tension  and  weight  in  the  eyes  and  over 
the  brow,  and  some  patients  distinctly  feel  how  the  one  eye  becomes 
unsteady  and  wavering  in  its  fixation,  and  then  moves  gradually 
outwards.  They  often  also  anticipate  these  symptoms  by  closing 
one  eye.  After  resting  for  a  short  time,  reading  may  be  resumecl, 
to  be,  however,  again  interrupted  by  the  same  train  of  symptoms. 
On  examining  the  eyes,  we  find  that  they  look  normal,  that  the 
acuity  of  vision  and  range  of  accommodation  are  good,  but  that 
there  is,  as  a  rule,  a  considerable  degree  of  myopia.  If  we  direct 
the  patient  to  look  steadily  with  botn  eyes  at  an  object  (a  pencil,  or 
our  finger),  and  gradually  approximate  this  to  the  eye,  we  find  tliat 
when  the  object  is  brought  to  about  6"  from  the  patient,  the  one 
eye  becomes  unsteady  and  wavering  in  its  fixation,  and  then  either 
gradually  and  slowly,  or  suddenly  and  sjuismodically,  deviates  out- 
wards.    The  same  deviation  occurs  (even  perhaps  if  the  object  is 

•  For  fuller  information  upon  this  subject  T  would  refer  the  reader  to  Von 
Graefe's  articles,  "A.  f.  O./'  viii.  2,  and  **  Kl.  MonaUbl.,''  1809,  p.  225. 
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Bome  foet  diBtant)  when  we  eoror  one  eye  with  our  hand  or  a  slip 
of  ground  glasB,  8o  as  to  exchidi^  it  from  participation  in  hinocuhir 
vifiion.  Sueli  a  deviation  will  likewise  manifest  itself,  if  a  prism 
is  held  with  its  base  ujiwanlH  or  downwards  so  as  to  produce  diji- 
lo{>ia,  for  the  double  iuias^os  cannot  be  fused  into  one,  as  tlie  ejrc 
are  unable  to  unite  double  iniaites  which  show  any,  but  the  vet 
eligbtt*?^t^  ditterence  in  height.  This  is  a  much  more  delicate  te^ 
than  that  of  covering  one  eye  with  our  hand,  for  it  will  enable  asl 
to  detect  degrees  of  deviation  of  the  vi^^ual  lines  which  are  too 
slight  to  be  appreciated  by  the  eye.  But  in  many  instances  of 
niusctdar  astherioi>ia  we  find  that,  although  a  prism  with  its  ba^^e 
tnrued  upwards  or  downwards  does  not  produce  divergence  at  a 
distance,  yet  that  the  external  rectos  is  able  to  overcome  a  prii^ni 
of  10*^,  14*^,  18^,  for  distance*  This  power  (facultative  divergcfice), 
as  Von  Graefe  points  out,  is  much  iticrejiiied  if  the  p>atient  is  or- 
dered to  wear  an  abducting  prism  for  a  day  or  two  before  the  final 
trial  is  made. 

We  iin<l  that  the  normal  eye  is  generally  able  to  overcome  a 
prism  of  from  20^  to  30^'  witli  its  base  turiied  outwards,  and  one  oM 
6^  or  8^'  with  its  base  turned  inwards.  This  is  owing  to  the  facti 
that  the  internal  rectus  is  much  stronger  and  more  exercised  than 
the  externab  But  very  few  persons  can  overcome  more  than  a 
prism  of  1^  or  2^  with  its  ham  turned  u}jwards  or  downwards.  In 
consequence  of  this,  diplopia  will,  therefore,  be  produced,  the  visual 
ini|>ulse  wilt  l>e  annulled,  and  the  eye  yiebl  to  tlie  ]ire|H:)nrlerating 
influence  of  tbo  strongest  muscle.  In  the  normal  c^ve  the  rausclesij' 
are  equally  balanced,  and  the  double  images  will  only  show  a  dit-' 
ferenee  in  heiglit,  standing  straight  one  above  the  other.  But  if 
either  the  internal  or  external  rectus  eonsidembly  excee<is  the  nor- 
mal standard  of  strength,  the  double  images  will  not  only  3lit>w  a 
difference  in  height^  but  also  a  hiteral  dirtorence.  If  the  internal 
rectus  is  insufficient,  tlie  eye  will  move  outwards  when  a  prism  in 
held  with  its  base  upwards  or  downwards,  and  there  will,  C(>ni«e- 
quently,be  not  oidy  a  ditterence  in  the  height  of  the  double  imasres, 
hut  they  will  also  be  crossed,  on  account  of  the  divergent  squint. 
We  mny  then  easily  express  the  degree  of  insufficiency  by  the  dc^ 
gree  of  the  prism  (base  turned  inwards)  which  is  re<]uired  to  bring 
the  double  images  one  aliove  tljc  other.  In  judging  of  the  pre- 
sence  of  insufficiency  of  the  internal  recti  muscles,  we  must  not  bt 
guided  by  the  position  of  the  binocular  near  point,  for  3'outhfal 
tnyo(K*s  may  be  able  to  converge  for  even  2 J  inches,  and  yet  there 
nniy  l>e  a  considerable  disturbance  in  the  lateral  equilibrium  of  the 
.eyes.  Hence  Von  Graefe'  insis^ts  npon  the  importance  of  carefully 
estimating  tlie  lateral  equilibrium  of  the  muscles  at  the  distance 
at  which  the  patient  generally  reads  or  writes,  this  lieing  best  done 
in  tlie  following  manner:  A  dot  is  di-awn  on  a  piece  of  paper*  and 
18  bisected  by  a  very  fine  vertical  line  (Fig.  182)*  This  pai.»er  la 
placed  at  the  usual  distance  of  itjadiug  or  writing,  and  the  initieut 

I  "  KL  Monatsbb/*  18G9,  p.  247, 
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is  directed  to  regard  the  dot  with  both  eyes.  A  prism  of  14°  (with 
its  base  upwards)  is  then  to  be  placed  in  front  of  one  eye.  This  will 
at  once  produce  diplopia,  and  the  image  of  the  eye  before  which 
the  prism  is  held  will  be  beneath  that  of  the  other  eye. 
If  the  eyes  are  normal,  the  double  images  will  only  show  Fig- 183. 
a  difference  in  height,  but  not  any  lateral  difterence;  they 
will  lie  straight  above  one  another.  But  if  the  internal 
rectus  is  insuflSclent,  the  eye  moves  outwards,  and  conse- 
quently the  double  images  will  not  only  show  a  difference 
in  height,  but  also  a  lateral  difference,  and  they  will  be 
crossed.  We  next  try  what  prism  (with  its  base  inwards^ 
is  required  to  neutralize  the  effect  of  this  deviation,  ana 
bring  the  images  straight  above  each  other.  In  order  to 
ascertain  whether  the  images  are  crossed  or  homonymous, 
we  place  a  slip  of  red  glass  before  the  other  eye,  and  this 
will  enable  us  at  once  to  distinguish  which  image  belongs 
to  the  right  and  which  to  the  left  eye.  Von  Graefe 
points  out  that  if  the  line  is  not  very  thin  and  the  dot 
sufficiently  large,  the  patient  may  bring  the  linear  double 
images  into  one,  which  of  course  entirely  deceives  us  as  to 
the  dynamic  equilibrium  of  the  muscles.  We  may  know, 
however,  that  this  endeavor  at  fusion  of  the  double  im- 
ages has  occurred,  if  the  slightest  lateral  turn  of  the  ver- 
tical prism  does  not  at  once  produce  a  corresponding  horizontal 
deviation  of  the  double  images.  We  must  next  test  the  degree  of 
the  disturbance  in  the  lateral  equilibrium  a  little  further  off,  and 
finally  at  a  distance,  a  lighted  candle  forming  the  best  object.  Von 
Graefe,  however,  strongly  insists  upon  the  fact  that  the  absence  of 
dynamic  divergence  for  distance  (or  even  the  presence  of  a  certain 
degree  of  dynamic  convergence)  does  not  contra-indicate  the  neces- 
sity for  an  operation.* 

We  must  next  ascertain  the  power  of  abduction  (facultative 
divergence)  for  distance,  i.  e.,  we  must  find  the  strongest  prism  (with 
its  base  turned  inwards)  which  the  patient  can  overcome  by  a 
voluntary  exertion  of  the  external  rectus,  when  the  object  is  placed 
at  a  distance  of  8-10  feet.  In  testing  this,  the  object  must  not  be 
held  in  the  horizontal  visual  plane,  but  about  20°  below  it.  A. 
prism  of  18°  (with  its  base  turned  inwards)  should  be  placed  before 
one  eye,  and  the  candle  be  then  gradually  removed  from  the  eye, 
until  homonymous  double  images  appear;  the  furthest  point  at 
which  single  vision  can  be  maintained  for  a  few  minutes  being 
noted,  for  a  mere  momentary  fusion  should  not  suffice.  If  the 
power  of  abduction  is  very  slight  compared  with  the  disturbance  of 
the  lateral  equilibrium  at  a  short  distance,  an  abducting  prism  (the 
strength  divided  between  the  two  eyes)  should  be  worn  m  spectacles 
for  a  few  days,  which  will  soon  greatly  increase  the  power  of  abduc- 
tion. In  these  experiments  great  care  must  be  taken  that  the 
prisms  are  held  quite  horizontal,  for  any  difference  in  height  ren- 

**  Kl.  Monal8bl.,'M869,  350. 
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rlers  their  voluntary  fueioii  extremely  difficult,  or  even  impo^ibW 
Von  Graete  i>oiiits  out  the  importance  of  detecting  nnd  eormetinj 
the  little difterences  in  tlie  heiirht  of  the  double  images  which  soiiil 
times  exist  in  these  caset^,  and  uiileh  Hhould  always  be  suspected  ii_ 
the  po\yerof  ahtioetion  is  very  small,  for  it  will  be  found  that  when 
these  differences  in  hoiglit  are  eipialized  by  a  suitable  pmm,  th^ 
I>ower  of  abduction  is  generally  often  very  gre^itly  increased.     W^ 
must  also  l>e  upon  our  guard  that  the  patient  does  not  suppreis©  (eK. 
elude)  the  one  image,  for  in  this  way  he  may  apparently  overconrt 
excessively  strong  prisms,  and    his  single  vision    may  altogeth€ 
mislead  us  as  to  ttie  necessity  and  extent  of  an  oi>e ration.     Henc 
it  is  of  much  importance  to  ascertain  io  all  cases  whether  or  nc 
the  patient  excludes.     If  the  one  eye  ia  not  excluded,  we  find  tha 
each   remains  steadily  fixed  uj:K>n  the  object  wheQ  the  other  ii 
covered. 

Having  ascertained  the  strength  of  tlie  external  recti  muscle 
of  each  eye,  we  may  next  test  that  of  the  internal  recti,  by  fin<lin| 
tlie  strongest  prism  which  they  can  overcome  by  voluntary  com 
verge  uce. 

Insufficiency  of  the  internal  re<;ti  is  most  frequently  met  with  ii 
cases  of  considerable  myopia*  The  reason  of  this  can  be  readilj 
understood,  if  we  remember  that  a  person  with  a  myopia  of 
would  have  to  hold  any  Hmall  object  (a  book,  etc.)  at  a  distance 
about  y\  This,  however,  nei'essitates  a  consitlerable  degree  of  coc 
vergeneeof  the  visual  lines,  and  great  exertion  of  the  internal  rect 
muscles.  After  a  time  the  latter  become  fatigued,  symptoms 
asthenopia  arise,  and  if  the  work  is  persisted  in,  one  eye  deviate 
outward:*.  But  a  temyHUivry  insufficiency  of  the  internal  recti  maj 
also  be  produced  by  severe  constitutional  diseases,  which  gn^atlj 
weaken  the  system  (such  as  fevers,  dij^htheria,  etc),  but  it  disa]]j 
pears  when  the  patient  has  regained  his  strength.  It  may  also  co^j 
ist  with  hypermetropia,  and  its  presence  should  always  be  fiU8peet€ 
if  the  symptoms  of  asthenopia  jiersist  in  spite  of  the  use  of  convei 
lensea. 

The  disease  may  be  treated  in  various  ways,  according  as  our  par 
pose  is  merely  to  alleviate  the  asthenopia,  or  to  cure  it.  It  may 
alleviated  by  the  use  of  concave  glasses  for  reading  and  working,  i 
that  the  patient  can  hold  the  oljject  at  a  distance  of  12"  or  14",  and 
thus  refpiire  a  much  less  degree  of  convergence.  Moreover,  the  ut 
of  prisms  with  their  base  turned  inwards  will  relieve  the  internal 
recti,  but  the  fear  is  that,  from  want  of  sufficient  exercise, 
muscles  sliould,  after  a  time,  become  still  weaken  This  nic 
using  prisms  is  oidy  imlicated  in  the  slighter  cases  of  insufficiency 
or  if  there  is  only  a  very  limited  power  of  abduction  for  distance 
BO  that  there  is  a  risk  of  producing  convergent  squint  by  a  tenotomjl 
of  the  external  rectus.  These  prisms  may  often  be  advautageouali 
combined  with  concave  glasses^ 

Again,  the  internal  recti  may  be  strengthened  by  frequent  exer 
cises  with  prisms  (whose  base  is  turne<l  outwanls).  The  object  (i 
lighted  candle,  white  wand,  etc.)  is  to  be  placed  at  a  distauco  of  ^ 
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or  8  feet,  and  a  pr5i^m  with  its  base  outwards  sliould  be  held  heibre 
one  eye.  Crossed  d i j >lof <! a  will  be  j>rod  need ,  ati d  i ii  order  to  o vercoi iie 
this  tlie  initient  will  voliitrtarily  squint  inwards^.  The  stiXMigth  of 
the  prisiHB  may  be  urrailnally  increased,  but  should  nut  he  too  strong 
at  fii*st,  Citherwise  the  internal  rectus  will  be  weakened  by  over-exer- 
tion. If  the  patient  is  ahort-sighted,  he  should  wear  eoncave  glas^sea 
wdien  he  is  looking  at  the  object.  This  plan  of  treatment,  bowe^^or, 
rerjuirea  mueli  patience  and  aeeumcy,  and  generally  soon  proves 
irksome  to  the  patient.  Galvanization  of  the  internal  rectus  may 
also  be  tried. 

The  best  mode  of  treatnient  consists  in  the  division  of  the  exter- 
nal rectUH,  fur  we  thus  indirectly  8trengtben  the  internal  rectus, 
which  will  have  a  !es,s  resistance  to  overcome.  In  a  myopia  of  ^, 
our  chief  object  must  be  to  enable  the  patient  to  converge  eanily, 
and  for  some  time,  for  a  distance  of  about  4 J",  as  he  will  hold 
the  print  or  his  work  at  about  5J"  or  G".  But  besides  this,  the 
operation  has  tlie  great  and  important  advantage  ot*  materially 
arre^^tiiig  the  progress  of  ttie  niy(»piii(Graefe).  For  this  progress  is 
niiicli  accelerated  by  the  continued  ettbrt  of  coyvergence  whicli  a 
]>utient  atil'cted  with  insufficiency  of  the  internal  recti  is  obliged  to 
make. 

But  great  care  and  circumppeetion  are  required  in  accurately 
apjK>rtioning  the  extent  of  the  operation  to  the  degree  of  the  disturb- 
ance in  the  lateral  equilibrium.  For  if  tbeetlcct  of  the  tenotomy 
is  excessive,  a  convergent  squint — with  niost  annoying  diplopia — 
will  be  produced  tor  distance,  wliieh  will  be  very  awkward,  for  if 
the  internal  rectus  be  then  divided  to  remedy  this  convergence,  the 
tortner  insufficiency  for  reading,  etc.,  will  l»e  reproduced.  To  guard 
against  8Uch  unfortunate  results,  tlie  preliminary  examination  as  to 
tlie  power  of  abduction  for  distance  must  be  very  carefully  made, 
and  the  extent  of  the  operation  be  entirely  aj^portioned  to  this,  and 
the  after-treat njent  must  also  he  sedulously  jittcnded  to.  Thus  Yoa 
Oraefe  lays  it  down  as  a  general  rule,  that  if  a  prism  of  from  15°- 
18*^  can  he  overcome  for  distance  by  facultative  divergence,  a  simple 
teitoUuny  should  be  performed.  If  the  strength  of  the  prisni  is  less 
tlian  14"^,  the  eHeet  of  the  ojicration  must  be  more  or  less  diminit^hcd 
by  the  application  of  a  conjunctival  suture  ;  the  latter  including  the 
more  conjunctiva,  and  being  tied  the  tighter,  the  greater  the  ettect 
tliat  we  desire.  As  a  rule,  the  operatioti  is  not  to  he  reconiinended 
if  only  a  less  jirism  than  8'-'  can  be  overcome.  But  if,  in  a  case 
where  one  of  Vl"^  or  14'-'  can  be  overcome,  it  is  very  desirable  to 
divide  the  operation  between  the  two  eyew  in  order  to  gain  a  very 
symruetrical  etiect,  a  very  brond  piece  {2|''-3")  of  conjunctiva 
towards  the  outer  eanthus  must  be  included  in  the  suture,  antl  the 
latter  very  firmly  tied.  If  the  abductive  power  exceeds  a  prism  of 
IH^,  the  operation  should,  as  a  rule,  be  divided  between  the  two 
eyes  ;  but  if  from  some  reason  this  is  not  desirable,  the  etiect  of  the 
tenotomy  may  be  increased  by  ajiplying  a  subconjunctival  suture 
at  the  opposite  (inuer)  side  of  the   eyeball  (as  recommended  for 
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severe  cases  of  convergent  squiut,  p,  644,  note),  and  tlius  rolling  the 
eye  inwards. 

As  soon  as  tlie  patient  \ms^  recovered  from  the  chloroform  nar 
Bia^  we  must  carefully  test  the  effect  of  the  opemtioii,  and  a$eert4ii 
whether  or  not  we  have  obtained  perfect  latei-al  equilibrinni  for" 
distance.  In  order Jiowever,  to  avoid  being  misled  by  a  tenqi^iniiry 
insuliii'ieney  of  the  ojKM*ated  muscle,  we  must  not  hold  the  (dijecl 
(which  is  to  be  about  10'  oti")  in  the  median  line,  but  about  1^^ 
tlie  side  of  the  healthy  eye,  and  aa  much  below  the  horizontal  meri- 
dian. A  prism  with  its  base  turned  downwards  is  to  be  held  be- 
fore one  eye,  and  the  doulile  images  should  lie  straight  above  one 
another  if  there  is  perfect  lateral  equilibrium,  which  should  exw 
direetly  after  the  o]:>eration.  Only  in  certain  instances  (aecardiii|_ 
to  Von  Graefe)  may  we  allow  slight  exceptions  to  this  rule,  Thufl 
if  the  case  is  just  on  the  verge  of  being  suitable  for  an  of»enitio< 
{i,  ^.,  if  the  abduction  flower  =•  a  prism  of  8^  or  9^),  a  very  slight 
divergence  of  a  prism  of  1*^  or  2*^  may  be  permitted.  Dynui 
verffcnee  of  3^  must  be  considei'ed  excessive,  and  must  be  ^  ll 

by  a  sutui'e.     If  the  eftect  of  the  ojitemtion  is  to  be  incrtiL  el 

suture  may  be  released  or  removed;  if  it  is  to  be  diminir^i     i,      ai 
suture  must  be  applied,  or  made  to  include  more  conjunctiva,  or 
drawn  tighter, 

Xow  although  a  proper  examination  in  this  position  will  prevent 
any  convergent  strabismus  and  diplojiia  in  the  median  line,  it 
docs  not  guard  us  against  the  occurrence  of  diplopia  towj 
the  tem|iomI  side,  lienee  we  must  also  teat  the  defect  of  the 
absolute  mobility  of  the  eye  towards  the  side  of  the  divided  muscle, 
and  such  a  defect  should  not  exceed  *24"'-3'",  if  the  power  of  ab- 
duction equalled  a  prism  of  14^  ;  or  1  J'"  if  the  latter  was  but  slight 
(Graefe). 

Six  or  eight  hours  after  the  operation  there  is  generally  soi 
increase  in  the  ettect,  so  that  there  may  be  in  the  mediarj  line 
dynamic  convergence  equalling  at  10'  a  prism  of  8*^-16^,  the  homiv 
nymous  diplopia  commencing  beyond  8'-4'.     But  this  need  not 
alarm  us  if  we  have  accurately  tested  the  lateral  equilibrium  and 
the  extent  of  the  want  of  mobility  directly  after  the  o]         '    uj 
This  increase  in  the  etfect  is  chiefly  due  to  the  tension  of  h 

junetiva  by  the  blood  effusion.     If  the  increase  is,  however,  too  ooi 
fiiderable,  the  effect  of  the  tenotomy  must  be  limited  by  a  fresh  sntareP 

The  suture  should  remain  in  for  about  two  days*     If,  at  the  end 
of  the  first  week,  the  effect  of  the  operation  is  found  to  be  coo 
sitlcruhly   too  great,  the  wound   in  the  conjunctiva  must   Iw? 
oix'ued,  the  slight  adhesions  formed  by  the  tendon  gentK  s^ 
with  the  8<:iuint-hook  and  a  suture  applied.     If,  on  the  oth'  1^1 

some  increase  of  the  etleet  is  desired,  the  patient  should  be  snpplietl 
with  a  pair  of  strabismus  sfKL^ctacles,  which  are  so  constructeii 
that  the  half  of  each  g\ns8  which  corresftonds  to  the  o[>ertttini 
eye  is  covered  with  court-plaster  or  paj>er,  so  that  he  in  i 

to  look  considerably  to  the  other  side,  which  of  course   i  ^* 

divided  muscle  more  on  the  stretch,  and  thus  increases  the  etiect 
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of  the  tenotomy.  Von  Graefe,  on  the  other  hand,  does  not  deem 
it  advisable  that  the  patient  should  be  directed  to  look  towards  the 
affected  side  during  the  first  few  days,  for  the  purpose  of  diminish- 
ing the  effect ;  this  is  only  indicated  at  the  end  of  the  second  or 
third  week. 

If  it  is  subsequently,  at  the  expiration  of  a  few  weeks,  found 
desirable  to  increase  the  effect,  the  patient  should  be  furnished  for 
distance  with  the  proper  concave  glasses,  combined  with  adducting 
prisms  (the  base  turned  outwards)  so  as  to  practise  and  strengthen 
the  internal  recti  muscles. 

In  settling  the  question  as  to  which  eye  should  be  selected  for 
operation,  we  must  be  chiefly  guided  by  the  fact  whether  or  not 
one  and  the  same  eye  always  deviates  outwards  when  the  object  is 
approximated,  which  will  become  especially  apparent  if  the  object 
is  held  above  the  horizontal  meridian.  If  so,  this  should  be  selected. 
If  the  deviation  alternates,  we  must  try  the  power  of  abduction 
for  distance,  and  operate  upon  the  eye  which  has  the  greatest  power 
of  facultative  divergence.  If  here,  again,  the  power  is  equally 
balanced,  the  eye  should  be  selected  whose  acuity  of  vision  is  the 
worst  (Graefe).  If  the  facultative  divergence  is  so  great  that  a 
stronger  prism  than  18°  or  20°  can  be  overcome,  it  will  be  necessary 
to  divide  the  operation  between  the  two  eyes.  But  this  demands 
the  greatest  care,  and  should  never  be  done  at  the  one  sitting. 
First  the  one  eye  must  be  operated  upon,  and  then,  after  two  or 
three  weeks,  when  the  final  result  of  the  tenotomy  is  apparent,  the 
operation  must  be  performed  upon  the  other;  special  care  and 
attention  being  paid  to  the  preliminary  and  subsequent  examina- 
tions as  to  the  jx)wer  of  abduction,  etc. 

When  the  insufficiency  is  but  inconsiderable,  and  the  power 
of  abduction  very  slight,  we  must  give  the  patient  (if  myopic) 
concave  spectacles  for  reading,  combined  with  the  propei*  abduct- 
ing prisms  (base  turned  inwards) ;  adducting  prisms  being  worn 
for  distance,  so  as  to  exercise  and  strengthen  the  internal  recti 
muscles. 
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h^DlSEASES  OF  THE  LACHRYMAL  GLAND. 

Tnjlnwwafhn  of  the  lacbryrnal  glajul  {Darryo-adenids)  is  gencrallj 
cluTtnie  hi  eliaraeter,  and  ^ives  rise  to  a  more  or  less  coiisidersiblf 
firm,  nodulated,  xmmoveabTe  swelling nt  the  ujtper  and  outer  mariflo^ 
of  the  orhit.  The  upj^er  portion  of  the  timior  disappears  beneath 
the  ediie  of  the  orhit,  Imt  can  be  readitj  fc^llowed  if  the  tip  of  the 
little  finger  is  inserted  beneath  the  u])por  and  outer  orbital  ridge. 
The  skin  is  moveable  over  the  tumor,  and  the  upf»er  eyelid  is  some- 
what reddened  and  pnfty,  sometimes,  indeed,  the  redness  and 
swelling  may  be  very  considerable,  80  that  the  upper  eyelid  han^ 
down  in  a  thick,  mas^^ive  fold  over  the  louder.  Tlie  conjunctiva 
e<^me\vhat  injected  and  swollen,  esjiecially  at  the  retro-tarsal  fold^ 
and  there  may  al^n  be  considerable  chemosia  As  a  rule,  the 
swelling  is  but  nligbtly  painful,  either  spontaneouslyj  or  to  the 
touelt;  but  if  tlie  intlammatioD  is  very  acute,  the  pain  may  be 
severe,  and  extend  to  the  eorresj>onding  side  of  the  face  and  bead. 
If  the  swelling  acquires  any  coimiderable  size,  the  eyeball  will  be 
displaced  downwards  and  inwards,  nnd  its  movements  be  impaired 
in  the  op]«o8ite  direction.  The  inMammation  generally  runs  a  very 
chiTinic  and  protracted  course,  the  swelling  eitlier  gradually  under- 
going ahsorption,  or  chronic  suppuration  occurring.  But  if  the 
tumor  is  so  large  as  to  displace  the  eyeball,  or  to  impair  its  mobility, 
it  will  be  necessary  to  remove  it.  Bonietinjes  botlt  laebryund 
glandti*  beconje  einiuitaneously  intlamed,  giving  rise  to  a  symmetri- 
cal swelling  at  the  upper  and  outer  edge  of  each  orbit.  In  rarer 
instances,  the  inflammation  assumes  on  acute  and  sthenic  chiiracter, 
there  being  great  heat,  redness,  and  swelling  of  the  part,  with 
]>erbaiB  a  rapid  formation  of  pus,  so  that  the  disease  assumes  all 
the  appearance  of  an  acute  abt^cess.  The  latter  points,  the  skin 
gives  way,  and  there  is  an  escape  of  pus,  which  may  continue  to 
ooze  out  for  some  length  of  time;  euhso<iuent!y  the  opening  cloees, 
the  inflammatory  products  become  absorbed,  and  the  sweUitig 
gradually  disapf»ears.  Sometimes,  however,  the  aperture  reniHtns 
]»[\tent,  and  a  minute  fistulous  oi>ening  is  established,  through  which 

♦  Vide  HaynM  Walton,  **Meci.  Times  and  Gastelte,"  1854,  p.  817:  and  Hor 
'«El  KcmaUbl./'  IdOQ,  p.  257. 
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the  tears  ooze  forth.  The  fistula  may  also  occur  in  chronic  suppu- 
ration of  the  gland,  being  situated  either  on  the  external  skin  or 
on  the  conjunctival  surface.  Such  fistulee  prove  extremely  obsti- 
nate and  intractable  in  the  treatment,  and  if  the  aperture  should 
become  accidentally  stopped  up,  severe  inflammatory  symptoms 
may  supervene. 

Inflammation  of  the  lachrymal  gland  may  be  due  to  cold,  or  to 
a  traumatic  origin.  It  may  also  supervene  upon  chronic  inflamma- 
tion of  the  conjunctiva  or  cornea.  Von  Graefe  mentions  cases  in 
which  chronic  swelling  and  congestion  of  the  gland  were  produced 
by  the  protracted  use  of  a  compress  bandage,  the  retention  of  the 
tears  in  the  gland  probably  exciting  irritation. 

In  chronic  dacryo-adenitis  we  may  endeavor  to  produce  absorp- 
tion of  the  inflammatory  products  by  the  local  application  of 
ointments  containing  iodide  of  potassium,  iodine,  or  mercury ;  or 
by  painting  tincture  of  iodine  over  the  part.  In  the  acute  form, 
hot  cataplasms  and  leeches  should  be  applied,  and  if  suppuration 
threatens,  a  free  incision  should  be  made  into  the  swelling.  The 
same  is  to  be  done  if  pus  is  formed  in  chronic  cases. 

Simple  hypertrophy  of  the  lachrymal  gland  is  a  rare  aflfection, 
and  may  occasionally  be  somewhat  difficult  to  diagnose  with  cer- 
tainty. It  may  ensue  upon  repeated  inflammatory  attacks,  or  occur 
spontaneously,  and  is  most  frequently  met  with  in  children;  indeed 
it  may  even  be  congenital.  This  condition  is  particularly  charac- 
terized by  the  extreme  slowness  with  which  the  swelling  increases 
in  size,  and  the  absence  of  all  redness,  pain,  or  other  inflammatory 
symptoms.  The  tumor  is  circumscribed,  more  or  less  firm,  elastic, 
and  nodulated,  and  may,  in  time,  acquire  so  considerable  a  size  as 
to  displace  the  eyeball  and  curtail  its  movements.  Attempts  should 
be  made  to  disperse  it  by  the  application  of  iodine,  mercurial  oint- 
ment, etc. ;  but  these  remedies  generally  prove  unavailing,  and 
recourse  must  be  had  to  operative  interference. 

Cysts  of  the  lachrymal  gland*  (Dacryops)  are  of  very  rare  occur- 
rence, and  present  the  appearance  of  a  little  tumor,  varying  in  size 
from  a  small  bean  to  a  hazel-nut,  in  the  upper  and  outer  portion  of 
the  upper  eyelid,  and  extending  back  beneath  the  edge  of  the  orbit. 
If  at  all  considerable  in  size,  it  is  at  once  observable  to  the  eye,  and 
readily  so  to  the  touch.  On  everting  the  lid  there  is  noticed,  close 
beneath  the  conjunctiva,  a  bluish-pink,  semi-transparent,  elastic, 
and  somewhat  fluctuating  swelling,  consisting,  perhap,  of  several 
nodulated  segments  of  varying  size.  It  springs  still  more  into 
view,  if  the  lid  is  retracted  and  pressed  in  a  downward  direction. 
The  swelling,  moreover,  increases  suddenly  and  markedly  in  size 
if  the  patient  cries,  or  the  secretion  of  tears  is  stimulated  by  the 
application  of  some  irritant  to  the  conjunctiva. 

'  Vide  a  very  Interesting  paper  on  tbis  subject  by  Mr.  Hnlke,  "  R.  L.  O.  H. 
Rep.,''  1,  285. 


j.*:t<^-;T.  «>  Tidrt  ti*  T«kj*  HAT  •"-.'.ttIt  ririzie  <-rr-  i^i  'ht  -tTrs;  »  «aiij-- 

<4-t:,:t;^  oil  tL^:  ItarA^  o:  ^L*  o:i.;::iic<::t4^  •♦>  •Jla;  j:  r»r«ciri  aaj 
i>t  ad'vrd^  for  tL^  *?wai«e  of  •i.-t  t^ira.  F:  r  if  ii.  iTi^si-ic  i*  nokoe 
to  r^;[;y-'rt;  tL*:  cv*rfc  *r:  ::•%.  wt  tLfcl]  2>tL.-rriIIj  f»:l-  is  :is  '■^  » 

lA•^.  Lowfrrwrr.  iit^Iv  rfeor/ri*»i  a  s^x-^atti^I  -i-ijtc  'if  ntrrzi-TTAi  •:<  A  d*> 
C'rj</|A**  An  Sknln^rjkl  oj^rLiLg  of  iuffici^i;;  ^izc  ri-ij  t«r  ^auc^d  Lj 
HUif/;;/  UiSkklng  a  Tibtar  il^.-Uiod  of  froiiu  1|"'  ;o  i  "  in  ex:««i*.  usd 
k^\/iU'4  it  {jat^eiAt  br  |^<»':Lg  a  jrol*  every  daj  aloti^  :r*  e»i^e&, 
until  tiie  bitter  Lave  fj^.-oa.e  cicatrize«L  Or  a^r^ic.  Vock  GneteV 
piari  inay  lie  a/rloi/te^l.  of  p&^'.iig  a  £be.  tLrv:^ie«i.  carved  i^eedle 
throuj^h  tLe  a{;erture  of  the  duct  ♦;f  iLU  L*  f<i:ect'  ar.d  carrring  it 
aiobg  the  anterior  wall  of  the  cyst  to  a  di:^tacc1c^  of  aboai  2"\  at 
whicb  point  it  in  again  to  be  brought  out,  ««>  that  a  bridge  of  tbe 
anterior  cy#t  wall  of  about  2'"  in  extent  i»  included  within  the 
thr^ra^l,  which  h  to  be  tied  in  a  loo^e  lofjp.  The  intermediate  bridge 
Uiav  either  \je  allowed  to  glough  through,  or  may  be  divided  at  the 
end  of  a  few  rlayf$,  and  thu.%  an  artificial  o[>ening  will  be  established, 
through  which  the  lachrvMiiil  secretion  t.-an  di'W  oS*. 

FUtyl.a  of  the  lachrymal  gland  ia  fycoiiAowMy  ot«erve»i,  and  may 
en^ue  n\f*}U  dacryof«  or  an  acute  or  chroiiic  al-^cetss,  or  be  due  to  a 
tntumatic  origin,  r«u|X:rveni ug  uj-^^n  S4'»uie  injury  of  the  gland  or 
fcTyme  ojieration,  as  for  in.staiice  the  ojieiiiiig  or  removal  of  a  oy:^t. 
The  iihtulouh  of^ening  U  generally  extreniely  minute,  only  admitting 
\iHr\iii\M  the  [ioint  of  a  very  fine  bristle.  Throuirh  this  little  ap^er- 
ture  the  tearH  cxjzf:  felowly  forth,  and  their  quantity  increases  with 
the  augmentation  of  the  se<;retion  of  the  lachrymal  ^land  during 
any  mental  excitement,  or  irritation  of  the  eye  from  tlust  or  wind, 
aMtritigent  applications,  etc.  Tlie  affection  often  proves  somewhat 
oliHtinate  and  intractable.  The  e<lge8  of  the  fistulous  opening  may 
be  touched  with  a  fine  fK)int  of  nitrate  of  silver,  after  the  edges 
have  [ierha[jH  been  first  pared  ;  or  the  obliteration  may  be  attempted 
by  the  gaIvano-<:austic  a{»paratus.  Airain,  we  may  succeed  in  occlud- 
ing it  by  freshening  the  edges  of  the  a[»erture,  and  then  closing  it 
with  a  fine  suture.  .Sometimes,  however,  severe  inflammatory 
fiymptonm,  followed  by  the  formation  of  pus,  ensue  u}»on  the  heal- 
ing or  blocking  Uf»  of  the  fistulous  oi>ening,  recurring  again  and 
again  with  great  severity.     Alfred  Graefe^  narrates  a  case  of  this 

>  Vide  Von  Gnu'fe,  **A.  f.  O./'  vii.  2,  1. 

2  **  Leiiri'  von  lUn  Au^'f-nkrankheitfu,"  1817. 

>  »•  KI.  MonatMlil.,"  Wu.  p.  34.  *  **  A.  f.  O./*  vii.  2,  2. 
5  -A.  f.  <J./'  viii.  1,  2711. 
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kind,  in  which  he  was  finally  obliged  to  excise  the  lachrymal  gland, 
in  order  to  cure  the  disease  and  relieve  the  patient  of  this  constant 
suffering  and  annoyance.  Mr.  Bowman*  succeeded  in  curing  an 
obstinate  and  long-established  external  fistula  of  the  lachrymal 
gland,  by  establishing  an  artificial  opening  on  the  conjunctival  sur- 
face by  a  small  seton,  and  then  closing  the  external  aperture. 

Various  kinds  of  tumor  are  met  with  in  the  lachrymal  gland, 
but  by  far  the  most  frequent  are  those  of  a  sarcomatous  nature. 
Whereas,  cancer  is  of  very  rare  occurrence,  and  is  probably  always 
secondary,  extending  from  the  neighboring  tissues  to  the  gland. 
Knapp,'  however,  reports  a  case  of  hypertrophy  of  the  lachrymal 
gland  with  carcinoma. 

Sometimes  the  secretions  of  the  gland  may  undergo  chalky  de- 
generation and  dacryoliths  be  formed. 

Extirpation  of  the  lachrymal  gland  may  have  to  be  performed  for 
hypertrophy  or  chronic  inflammation  of  this  organ,  if  it  produces 
much  disfigurement  or  displacement  of  the  eyeball.  It  has,  how- 
ever, been  lately  strongly  recommended  as  a  cure  for  very  obstinate 
and  severe  cases  of  lachrymal  disease.  This  operation  has  been 
particularly  practised  by  Mr.  Zachariah  Laurence  for  the  latter 
class  of  diseases,  and  a  full  description  of  the  mode  of  operating 
will  be  found  in  his  paper  upon  the  subject.*  The  patient  having 
been  placed  under  the  influence  of  chloroform,  the  surgeon  is  to 
divide  with  a  scalpel,  the  skin,  muscle,  and  fascia  over  the  upper 
a!id  outer  third  of  the  orbit,  to  the  extent  of  about  an  inch,  so  as 
freely  to  enter  the  orbit  at  the  situation  of  the  lachrymal  gland. 
The  latter  may  easily  be  felt  with  the  tip  of  the  little  finger  as  a 
small,  hard  body.  If  there  is  any  difficulty  in  finding  the  gland, 
Mr.  Laurence  recommends  that  the  external  commissure  of  the  lids 
should  be  at  once  divided  by  a  horizontal  incision,  which  should 
meet  the  outer  extremity  of  the  first.  Thus  a  triangular  flap  will 
be  formed  with  its  apex  outwards,  and  the  gland  can  be  more 
readily  reached.  The  latter  is  then  to  be  firmly  seized  with  a 
sharp  hook,  drawn  forth,  and  carefully  excised.  Tolerably  free 
hemorrhage  generally  ensues,  but  this  can  be  readily  arrested  by 
the  api»lication  of  a  streiim  of  cold  water.  The  wound  is  to  be 
closed  with  fine  silver  wire  sutures;  this  should  not,  however, 
be  done  until  all  bleeding  has  ceased,  otherwise  there  may  be  ex- 
tensive extravasation  of  blood  into  the  cellular  tissue  of  the  upper 
lid. 


2— STILLICIDIUM  LACRYMARUM  (EPIPHORA). 

Although  the  term  epiphora  is  generally  applied  to  every  kind 
of  "  watery  eye,"  this  is,  strictly  speaking,  erroneous,  and  hence  it 
should  only  be  used  in  those  cases  in  which  there  is  an  undue  secre- 

»  *»  R.  L.  O.  H.  Rep.,'»  1,  2S8.  •  "  Kl.  MonatebL,"  1866,  878. 

«  **  Ophthalmic  Review,"  No.  12,  861. 
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tion  of  te«r3,  aiMl  of  the  rauciis  secreted  by  tlie  oonjnnctiva  ;  sa  thai 
the  caimlieiili  cannot  carry  the  tears  off,  but  they  flow  over  the  ImU 
and  cheek.     The  epiphora  may  l>e  due  to  some  irritation  c  I 

to  the  lachrymal  nerves  from  the  conjunctiva  or  cornea.  f 

a  foreign  body  is  lodged  on  tlie  conjunctiva  or  cornea,  a  conaiderabie 
degree  of  laclirynmtion  at  once  takes  plac^.  The  same  occurs  in 
many  of  the  iiiflaujmationa  of  the  eye,  more  e8|K*cially  phlyctenular 
ophthalmia,  the  ditierent  forms  of  corneitis,  and  also  in  some  of  the 
njorbid  changes  of  the  deejier  tissuea  of  the  eyeball.  Mental  emo- 
tion will  also  produce  it*  The  degree  of  laclirynmtion  will  of  conrsHs 
vary  with  the  nature  and  intensity  of  the  morbid  process,  and  abo 
according  to  individual  cireninstances.  From  this  conditiou  we 
must  distinguish  that  in  wliiclj  there  is  no  hypersecr*etion  of  teal's, 
Imt  the  hichrymatinn  is  due  to  an  imi>ediment  or  obstruction  to 
their  efflux  through  the  lachrymal  passages.  Tliis  is  termed 
^^siiUirulttun  Utcn/uianinu''  In  such  eaeea  the  tears  collect  at  tlie 
corner  of  the  eye,  eiinsing  the  patient  frequently  to  wir»e  his  eyes; 
or  else  they  slowly  tlow  drop  by  ilrop  over  the  edge  of  the  lower 
lid,  which  gradually  becomes  sore,  red,  and  swollen,  from  the  con- 
stant moistening.  This  irritable  condition  of  the  lids  then  tends 
still  more  to  increase  the  hichrymation,  and  to  alter  the  iK>sition  and 
thestrncture  of  the  i>uncta  and  caiialieuli.  The  eyes  often  become 
very  irritable,  the  patients  complaining  much  of  the  constant  prick- 
itig,  heat,  and  itching  in  fhen^,  which  is  much  aggnivated  by  readings 
writing,  etc.,  and  by  an  exposure  to  bright  light,  wind,  or  dust  If 
the  true  nature  of  lliis  irritability  of  the  eye  and  of  the  lachryma- 
tion  is  overlooked,  very  olistinate  and  intractable  inflammation  of 
the  edge  of  the  litl  and  of  the  conjunctiva  may  ensue,  which  sets 
defiance  to  every  form  of  collyrium  or  topical  application,  but 
readily  yields  if  the  im|>ediment  in  the  lachrymal  apimratus  i^ 
removed,  and  tlie  stillicidium  cured.  The  obstruction  to  the  elftux 
of  the  tears  may  be  situated  at  any  point  of  the  lachrymal  cauali  ill 
the  puncta,  tlie  canal iculi,  the  sac,  or  the  nasal  duct.  — 

\V  c  sometinjes  notice  in  elderly  iicrsons,  or  after  a  severe  illnev^^l 
that  the  orbicularis  pal]iebnirain  is  so  much  relaxed,  that  the  teai^^l 
are  no  longer  i>r<»pcile(l  by  it  into  the  jiuncta,  but  that  they  collect 
in  the  central  jKirricjn  i>f  the  lower  li<l,  which  is  sunk  dowu  and 
8omewhat  everted,  in  the  form  of  a  little  pouch  or  hollow.  In  such 
cases,  the  fluid  does  not  readily  pass  into  the  puncta,  even  although 
these  may  be  patent.  This  relaxation  of  the  orbicularis  is,  in 
elderly  nei-sons,  often  due  to  atrophy  of  the  orbital  cellular  tissue, 
and  periiaps  of  the  orl)icu!aris  muncle. 

The  puncta  lacrymalia  may  undergo  certiiin  changes  of  poisition 
and  lV>nn,  or  even  become  obliterated.     In  their  normal  jiositiou, 
they  arc  turned  directly  inwaixls  towards  the  eyeball,  so  tluU  the 
tears  which  collect  in  the  lacus  lacrynuinim  near  the  carunL-le  iimi 
be  readily  guided  into  the  puncta  antl  cunaliculi,  thence  to  maki 
their  way  through  the  hichryrual  sac  and  nasal  duct.     Now  w4icu 
the  iX)sition  of  the  punctum  is  changed,  so  that  itistead  of  bei 
just  sufficiently  inverted,  it  stands  erect  or  is  everted,  the  tears 
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no  longer  enter  it,  but  must  collect  in  the  corner  of  the  eye  and 
overflow  the  lid,  and  a  very  slight,  perhaps  ahnost  imperceptible, 
displacement  will  suflice  for  this.  It  has  already  been  stated  that 
this  constant  moistening  of  the  lids  soon  makes  them  very  irritable, 
swollen,  and  inflamed,  which  will  tend  still  more  to  evert  the 
punctum.  The  malposition  of  the  punctum  is  most  frequently  met 
with  after  diseases  which  cause  a  shrinking  of  the  external  skin  of 
the  eyelid,  as  for  instance  eczema,  or  inflammation  of  the  edge  of 
the  lid,  ectropium,  etc.  Also,  if  the  conjunctiva  or  caruncle  are 
much  swollen  or  hypertrophied,  so  that  the  edge  of  the  lid  is  some- 
what pushed  away  from  the  eye.  Small  tumors  or  cysts,  situated 
close  to  the  punctum,  may  also  produce  it.  On  the  other  hand,  the 
malposition  of  the  punctum  may  not  consist  in  its  being  everted, 
but  in  the  edge  of  the  lid  and  punctum  being  turned  in,  which  may 
occur  when  the  eye  is  much  sunken  in  the  orbit.  This  faulty 
position  of  the  punctum  is  very  frequently  overlooked.  The  punc- 
tum, and  a  portion  of  the  canaliculus,  may  also  be  dilated  and  have 
lost  its  contractility,  appearing  in  the  form  of  a  prominent  nipple, 
80  that  the  entrance  of  the  tears  is  rendered  difficult.  Or  again,  the 
punctum  may  be  greatly  contracted  in  size,  or  even  quite  obliterated, 
having  become  covered  by  a  layer  of  epithelium.  This  is  apt  to  be 
the  case  in  very  chronic  inflammation  of  the  conjunctiva  and  edge 
of  the  eyelid,  in  which  the  secretions  are  altered  and  diminished, 
and  a  thin  layer  of  desiccated  epithelium  is  formed  over  the  free 
edge  of  the  lid  and  the  punctum. 

The  best  mode  of  treating  malposition  of  the  punctum — whether 
it  be  erect,  everted,  or  turned  in — is  by  Mr.  Bownan's  operation  of 
slitting  up  the  punctum  and  the  canaliculus,  and  thus  changing  the 
closed  into  an  open  channel,  into  which  the  tears  can  gain  ready 
entrance.  This  little  operation  may  be  performed  in  various  ways, 
and  although  it  appears  simple  ana  easy  enough,  yet  it  sometimes 
requires  a  certain  degree  of  nicety  and  care  to  perform  it  quickly 
and  with  success,  more  especially  if  the  patient  is  timid  and  restless. 
Let  us  suppose  that  the  lower  punctum  of  the  right  eye  is  to  be 
divided.  The  patient  should  be  seated  with  his  head  supported 
against  the  back  of  an  arm-chair,  or  the  chest  of  the  surgeon.  The 
latter  should  then,  standing  behind  the  patient,  introduce  a  very 
fine  sharp-pointed  grooved  director  (Fig.  183)  vertically  into  the 
punctum,  and  then,  turning  it  horizontally,  he  should  run  it  (with 
the  groove  upwards)  along  the  canaliculus  as  far  as  the  inner  edge 
of  the  lachrymal  sac.  Whilst  the  director  is  passing  alon^  tne 
canaliculus,  the  skin  of  the  lower  eyelid  should  be  put  tightly  on 
the  stretch,  by  being  drawn  outwards  and  somewhat  downwards 
with  the  forefinger  of  the  left  hand.  Otherwise,  if  the  lining  mem- 
brane of  the  canaliculus  is  swollen  or  lax,  it  may  become  tucked 
up  in  front  of  the  director,  and  thus  somewhat  impede  its  progress. 
When  the  point  of  the  director  has  reached  the  further  end  of 
the  canaliculus,  the  instrument  is  to  be  taken  in  the  left  hand, 
between  the  forefinger  and  thumb,  the  lower  lid  being  at  the  same 
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Fig.  18.1.    time  put  upon  the  stretch  by  the  rincr  finger  of  the 

hand.  Tlie  patient  being  then  directed  to  look  nf»wania, 
the  point  of  a  catanict  knife  (held  between  the  fori'fingcr 
and  thumb  of  the  right  hand,  the  ring  fiiig^er  of  whtcb  ia 
at  the  t?anio  time  to  raise  the  up]>er  lid)  is  itiBerte^l  into 
the  punetnrn  and  its  edi^e  run  along  the  groove  of  the 
director  to  the  inner  wall  of  the  sac,  so  tlmt  the  lower 
canalienlufi  rnay  be  slit  up  to  its  wliole  extent*  If  li* 
]>utient  is  very  timid  and  restless,and  nip8  his  eyelids  veij 
firndy  together,  the  aid  of  an  assistant  is  generally  re- 
quired. To  obviate  this,  some  surgeons  employ  a  very  fiiw 
pair  of  straight,  blunt-pointed  scissors,  tl»e  one  blade o( 
whicli  m  to  be  inserted  into  the  punctum  and  run  along  to 
the  extremity  of  the  canalieiihis,  which  should  beat  the 
same  time  put  upon  the  stretchy  and  then  divided  at  one 
sharp  cut.  I  myself  prefer  Bowman's  narrow  probe-jHsintrf 
canaliculus  knife  to  any  other  instrument.     It  eht 

however,  be  made  very  narrow,  and  its   probe-|K>int 

very  sniall,  otlierwise  it  may  be  ditKeult  to  enter  it  if  thi 
jmnctum  ia  very  minute.  In  ^uch  a  case,  the  latter  dhouM 
iirrtt  be  somewhat  dilated  with  the  j^oint  of  the  dirMJlOTi 
and  this  will  generally  sufHce  for  the  ready  adiuis^iouof 
the  point  of  the  knite,  wliich  sliould  then  be  run  alooti^« 
with  its  sharp  edge  upwards,  quite  up  to  tlie  extreiuiiy 
of  tlie  canaliculus,  and  the  latter  be  divided  alung  iti 
whole  coui-sc  by  lifting  the  knife  somewhat  from  heel  CO 
point.  Care  should  be  taken  that  the  canaliculus  is  dividd 
to  its  full  extent.  For  slitting  the  up|ier  punctum  aQ4 
canaliculus  this  knife,  or  the  grooved  director  and  eatanet 
knite,  may  also  be  emi>loyed,  altliongh  I  generally  prrfcf 
AVeber's  Ijeak-jiointed  knife  for  this  purjK>9e.  In  selectiftg 
this  instrument,  we  must  be  particular  that  the  nodular  fK>int  a«  weS 
as  the  cutting  jportion  of  tiie  blade,  are  not  made  too  Inr^e^el^i 
diflieulty  will  be  experienced  in  inserting  it  into  tlie  iipfier  ptuictiUD^ 
and  passing  it  along  tbe  canaliculus.     Tlie  beak  |x>int   should  l* 

|>assed  well  down  into  the  sac,  so  that  the  upper  canaliculus  may 
*e  diviiled  to  its  whole  extent.  Tlie  bleeding  which  follows  ibe 
slitting  up  of  the  canaliculus  is  generally  but  very  slight,  and  when 
it  has  ceased,  the  film  of  blood-coagulum  should  be  removed  witfc 
a  small  pair  of  forcep,  from  the  whole  length  of  the  wound,  umIi 
little  (dive-oil  be  a]>plied  to  the  latter,  so  as  to  prevent  '  '^:p 

Moreover,  it  inadvisable  to  pass  a  director  along  the  inc.  7 

day  for  a  tew  days,  so  us  to  keep  this  patent. 

But  the  canaliculi  miiy  also  be  contracred,  or  partially  ^..  .,  .,.*^. 
obliterated,  their  j^assage  iming  narrowed  by  a  swollen  and  inflaiBfHl 
condition  of  the  lining  membrane,  or  fj\mi  cicatricial  eliati^ 
which  the  latter  has  undergone,  in  consequence^  fierhaj^s,  M  t«- 
ceding  inflammation.     Such   cicatrices  are  most   freq,  '  a 

with  after  a  gmnular  condition  of  the  lining  membnii.  _,  .      li* 
granular  iuflaiumation  may  extend  from  the  coDJunctiva  into  tfe 
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canal,  and  even  into  the  lachrymal  sac.  The  cicatrices  may,  how- 
ever, l)e  of  traumatic  origin,  having  been  perhaps  produced  by 
wounds  or  burns,  or  by  the  bruising  and  tearing  of  the  canal  caused 
by  a  clumsy  and  rude  passage  of  the  probes.  The  swollen  and 
turgid  condition  of  the  canaliculus  is  due  either  to  an  inflammation 
extending  to  it  from  the  conjunctival  or  the  lachrymal  sac,  or  may 
be  caused  by  the  presence  of  some  foreign  body  within  it,  such  as 
an  eyelash,  a  dacryolith,  or  a  small  fungus.  Although  the  stricture 
may  exist  at  any  point  of  the  cananculi,  it  is  most  frequently 
situated  at  the  spot  where  the  latter  open  into  the  sac. 

Should  the  lower  punctum  be  obliterated  (atresia)  and  quite 
invisible  on  the  most  careful  search  (aided  by  a  magnifying  lens), 
an  ingenious  operation  of  Mr.  Streatfeild^  may  be  performed :  viz., 
after  the  upper  punctum  and  canaliculus  have  been  divided,  a  fine 
director  (suitably  bent)  is  to  be  passed  by  this  aperture  into  the 
inferior  canaliculus,  and  if  possible,  through  the  lower  punctum ; 
if  not,  the  lower  canaliculus  can  easily  be  laid  open  upon  it.  This 
oi.>eration  will  also  be  found  very  serviceable  in  those  cases  in  which 
the  lower  punctum  and  a  portion  of  the  lower  canal  are  obliterated. 
The  converse  may  also  be  done,  the  director  may  be  introduced  by 
the  lower  punctum,  and  brought  out  by  the  upper.  These  oi:)era- 
tions,  however,  often  require  considerable  dexterity  and  patience. 

If  the  canaliculus  is  only  narrowed,  it  should  be  well  laid  open 
in  the  manner  above  directed.  If  the  stricture  exists  at  the  neck 
of  the  sac,  and  is  firm  and  contracted,  it  should  be  freely  divided 
with  a  canula  knife,  which  is  to  be  introduced  sheathed,  and  then, 
when  it  has  arrived  opposite  the  point  of  stricture,  the  sheath  is 
dniwn  back,  and  the  blade  uncovered.  This  instrument  is  best 
introduced  by  the  upper  canaliculus,  which  should  have  been  pre- 
viously divided  ;  or  the  stricture  may  be  incised  with  Weber's 
knife.  After  the  division,  the  stricture  must  be  treated  by  the 
use  of  probas.  I  shall  return  to  this  subject  and  to  these  instru- 
ments in  treating  of  stricture  of  the  lachrymal  passages.  If  the 
lower  canaliculus  (owing  to  a  swollen  and  thickened  condition  of 
the  lid)  remains  everted,  even  after  hrfVing  been  divided,  Mr. 
Critchett^  advises  that  a  portion  of  the  posterior  wall  of  the  canal 
should  be  seized  and  snipped  out  with  scissors,  "  thus  effecting  the 
treble  objects  of  drawing  the  canal  more  inwards  towards  the 
caruncle,  of  forming  a  reservoir  into  which  the  tears  may  run,  and 
of  preventing  any  reunion  of  the  parts."  But  if  the  whole  or  the 
greater  portion  of  the  lower  canaliculus  is  obliterated,  it  will  be 
dittercnt.  In  such  cases,  if  the  patient  is  troubled  with  epiphora, 
the  upper  canaliculus  should  be  freely  slit  open  along  its  whole 
extent,  so  that  the  tears  may  gain  an  easy  entrance,  lint  if  this 
should  not  suffice,  and  the  lower  canal  be  only  partially  obliterated, 
we  should  endeavor  to  pass  back  a  very  fine  grooved  director  from 

'  **R.  L.  O.  n   Rep.,"  iii.  4. 

«  Lectures  on  the  Diseases  of  the  Lachrymal  Apparatus,  "Lancet,"  1S63,  vol. 
ii.  p.  OUT. 
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the  oj_H?iuiig  in  the  uppor  caiialiculaa  into  the  lower  one,  and  lay 
this  open  upon  the  director. 


3.— INFLAMMATION  OF  TITK  LACHRYMAL  SAC 

(DACRYOCYSTITIS). 

This  disease  is  frequently  very  acute  in  character,  and  is  then 
accompanied  by  intense  pain,  which  extends  to  the  correepondiiiaj 
side  of  the  head  and  face,  and  there  is,  moreover,  often  markeil 
constitutional  disturbance  or  feverish nes3.  The  skin  over  the 
region  of  the  lacliryniul  sac  and  its  vicinity  hecouies  swoUeru  red^ 
and  glisteiiiiie:,  ^iid  an  oval  swelling:  of  varying  sizi.'  aj^jiears  at  thi 
6ix)t.  The  intiamiiiatory  svvellinir  often  also  extends  to  the  eyelids 
and  face.  The  former  become  very  potty  and  iiideniatons,  so  tViat 
they  are  only  ofiened  with  ditHeulty,  and  then  it  is  perhaj^ys  noticed 
that  the  conjunctiva  h  injected  and  swollen,  and  that  thei-e  is  a 
certain  decree  of  cheniof^iH.  From  thi.s  great  swelling  of  the  lids 
and  face,  the  ease  assutnes  somewhat  the  appearance  of  erys^ipehti 
of  the  face,  tor  which  it  might  indeed  be  mistaken  by  a  sufKn*licial'1 
o!»server.  The  swelling  is  often  tery  sensitive,  the  patient  invol- 
untarily shrinking  back  from  any  attempt  to  touch  it.  If  the 
intlammatory  symptoms  are  but  moderate,  the  seusitivene-ss  ia 
mnch  less  marked,  and  on  exerting  a  certaiti  degree  of  |»rossnre, 
we  may  be  able  to  press  out  a  small  quantity  of  pus  through  tlie 
puncta,  or  it  may  pass  down  tlie  tiasal  duct*  The  sweirmg  and 
thickening  of  the  lining  membrane  of  the  piissagos  nniy,  however, 
be  so  considemble,  as  to  prevent  the  exit  of  any  discharge.  More- 
over, the  oijeniiig  into  the  sac  may  Iiave  become  somewhat  dis- 
placed, oil  accomit  of  the  swelling  of  the  lining  membmne  and  the 
enlargement  of  tlie  cavity  of  tlie  sac,  aiid  tlms  otfer  another  obstacle 
to  tlie  escape  of  the  contents. 

But  when  the  intlammatory  swelling  has  somewhat  subsided, 
and  tlie  size  of  the  dncts  is  thus  increased,  the  discliarge  may  often 
he  very  freely  squeezed  out  of  the  piincta,  welling  up  at  the  i finer 
angle  of  the  eye  and  flowing  over  the  lid.  Together  witli  the  paiii^ 
tlie  patient  exjienences  a  feeling  of  dryness  and  wciglit  in  timt  std0^ 
of  the  nose;  and  if  the  disease  lias  l>een  preceded  l»y  bleuorrhi>*.tt  of 
the  sac,  or  a  stricture  in  the  lachrymal  iiassages,  there  is  always  a 
distinct  history  of  the  pre-existence  of  a  more  or  less  eonsidenilde 
and  obstinate  epiphora.  In  the  acute  intlamniation  of  the  sac,  the 
onset  v{  the  disease  is  general!y  very  rapid  and  intense,  reaclnng 
its  acme  in  the  course  of  a  few  days.  It  may,  however,  be  mor 
jirotracted  and  chronic  in  its  coui*se,  and  all  the  inflammatorj 
symptoms  be  less  marked  and  severe.  If  the  disease  is  left  to  itself 
we  iind  that  the  swelling  gains  in  size,  the  skin  over  it  becomes^ 
thitmcr  and  thinner,  a  distinct  feeling  of  fluctuation  is  experiencHMl, 
and  finally  the  almcess  makes  a  s|>ontaneous  opening  through  the 
skin,  and  a  considerable  amount  of  |ais  escat»es.  The  i>erlV>rutioD 
is  rapidly  followed  by  a  great  diminution  in  the  intensity  of  the 


INFLAMMATION    OP    THE    LACHRYMAL    SAC.  667 

inflammatory  symptoms.  For  some  time  matter  will  continue  to 
ooze  out  through  the  opening,  but  finally  the  latter  may  close  and 
cicatrize  firmly,  and  the  disease  become  cured ;  or  there  may  re- 
main a  chronic  inflammation  of  the  sac,  which  often  proves  very 
obstinate  and  intractable.  Fresh  inflammatory  exacerbations  may 
supervene,  pus  be  again  collected,  and  thus  a  relapse  take  place.  In 
rare  instances,  the  inflammation  is  so  severe  as  to  destroy  the  lining 
membrane  of  the  sac,  and  the  latter  may  thus  become  obliterated. 
Or  again,  the  aperture  in  the  skin  may  scab  over,  pus  become  again 
collected  in  the  sac,  and  force  its  way  once  more  through  the  open- 
ing ;  this  perhaps  occurring  again  and  again,  until  finally  a  fistu- 
lous opening  is  left,  through  which  a  thin  muco-purulent  discharge 
and  the  tears  constantly  ooze.  In  yet  other  cases,  the  sac  may 
undergo  ulceration  at  one  point,  and  the  matter  escaj^e  into  the 
neighboring  cellular  tissue,  thus  giving  Hse  to  a  secondary  sac  or 

Eouch,  perforation  may  finally  take  place,  and  a  fistulous  opening 
e  established,  leading  (perhaps  by  a  long  track)  into  this  diverti- 
culum. In  some  instances,  there  are  several  such  pouches  burrow- 
ing beneath  the  skin  in  difterent  directions.  They  are,  however, 
generally,  only  met  with  in  the  chronic  form  of  dacryocystitis. 

Inflammation  of  the  lachrymal  sac  is  often  due  to  an  extension 
of  the  imflummation  of  the  mucous  lining  of  the  nostril  to  the 
nasal  duct  and  the  sac,  or  downwards  from  the  conjunctiva  and 
canaliculus.  Hence,  it  may  supervene  upon  nasal  catarrh,  or  con- 
junctivitis (more  especially  the  granular  form).  It  may  also 
follow  blenorrhcea  of  the  sac.  Periostitis  and  caries  of  the  nasal 
bones,  more  especially  in  persons  of  a  scrofulous  or  syphilitic  dia- 
thesis, may  likewise  produce  it.  It  sometimes  occurs  as  a  primary 
affection,  being  then  generally  due  to  exposure  to  cold  and  wet. 
It  is  often  stated  that  erysipelas  is  a  frequent  cause,  but  it 
would  rather  ap{)ear  that  the  latter  disease  is  the  efifect,  and  not 
the  cause. 

Our  chief  effort  in  treating  these  cases  must  be  directed  to- 
wards the  establishment  of  a  tree  and  ready  exit  for  the  discharge. 
This  is  best  done  by  dividing  the  punctum  and  canaliculus  quite 
into  the  sac.  If  the  ojxjning  into  the  latter  is  somewhat  con- 
tracted, I  am  in  the  habit  of  dividing  the  upper  canaliculus  with 
Weber's  knife,  and  then  passing  the  latter  into  the  sac,  and  freelv 
incising  its  neck.  In  this  way  a  very  free  opening  is  obtained, 
through  which  the  contents  of  the  sac  can  be  readily  emptied,  for 
a  sliglit  pressure  upon  the  latter  will  suffice  to  cause  the  escape  of 
the  pus.  A  probe  may  then  be  passed,  so  as  to  dilate  the  neck  of 
the  sac  and  the  nasal  duct.  Agnew^  sometimes  oi^ns  the  sac 
between  the  commissure  of  the  lids  and  the  lower  punctum ;  this 
is  eiisily  done  as  the  swollen  lachrymal  sac  forms  a  prominence 
here.  If  the  mucous  lining  is  much  inflamed  and  swollen,  it  is 
wiser  to  abstain  from  too  much  meddling  and  probing,  as  this 
only  tends  to  irritate,  and  excite  fresh  inflammation.     A  free  exit 
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having  been  obtained  for  the  discharge,  the  pain  and  inflaninvnfnry 
6jm[>toms  soon  subside,  and,  moreover,  all  danger  of  perlVn  ^ 

prevented.     Indeed,  by  at  once  employing  this  mode  of  tn  , 

we  may  often  avert  this  danijer,  even  when  the  akin  over  the 
Bwelling  has  already  become  very  thin.  To  aid  in  allaying  the 
inrtaniniation,  warm  poppy  fomentations  or  a  leech  or  two  may  he 
applied.  But  if  the  disease  Ims  advanced  so  far  that  perforation 
is  imminent,  the  nac  should  be  freely  laid  open  with  a  sealix*!,  and 
the  pns  evacuated.     Tlie  incision  should  run  in  a  downward  and 


outward  direction,  and  be  Biitficiently  large  to  permit  of  the  reiidi 
escape  of  the  discharge.  A  narrow  strip  of  lint  should  be  inserted 
into  the  sac,  so  as  to  keep  the  wound  ojien  for  a  few  days,  an^ 


allow  of  the  draining  otfof  tbe  matter.  A  warm  poultice  is  to  be 
applied  after  the  ©ix^ration,  and  frequently  citanged  for  the  tii'st 
day  or  two.  When  the  inflammation  lias  considerably  abated,  the 
canaliculus  should  be  divided  and  a  probe  j:»as9ed  into  the  naBal 
duct,  so  that  a  free  passage  may  be  made  for  the  discharge  and  the 
tears,  The  o|>eniiig  into  the  sac  will  theu  soon  close  firmly,  leaving 
but  a  very  sliglit  cicatrix  behind.  To  hasten  the  cicatrization,  the 
edge  of  tbe  opening  may  l>e  ligbtly  touched  with  sulphate  of  eop|»er> 
If  )>crforation  has  alread}^  taken  place  l>efore  the  surgeon  is  con- 
Bultcd,  the  canaliculus  and  neck  of  the  ?ae  should  be  divided,  and 
a  probe  passed.  In  euch  cases,  the  edges  of  the  perforation  are 
often  very  ragged  and  granular;  indeed,  there  may  eveu  be  an 
ulcerated  of>ening  of  a  considerable  size.  This  should  be  touched 
with  sulphate  of  copper,  a  probe  be  passed  daily  through  the 
duct,  and  then  the  fistulous  opening  will  soon  by  found  rajudly 
to  heal  If  any  fistulous  oi>ening8  exist  in  connection  with 
diverticula,  they  should  he  laid  oj>en,  and  caused  to  heal  trom  the 
bottom. 

Should  a  condition  of  chronic  inflammation  of  the  sac,  accom«^^H 
panicd   by  a  muco-purulent  discharge,  pei-sist  for  some  time  afte^^| 
the  perforation  is  closed,  and  the  more  acute  inflammatory  symp- 
toms have  disappeared,  the  sac  should  be  syringed  out  with  an 
astringent  lotion.     Before  employing  this,  it  is  well  to  inject  the 
sac  with  water  so  as  to  flush  out  all  the  tlischarge,  and  then  a 
weak  astringent  injection  (zinc,  sulph.  gr.  ij-iv,  or  alum  gr.    ijj 
aq.  dest.  3j)  should  be  employed.     This  will  diminish  the  inflam< 
matory  swelling  and  secretion  of  the  lachrymal  pas-^ages.     Thl 
injection  should  he  used  every  day,  or  every  other  day,  according 
to  circumstances,  and  will  generally  soon  produce  very  consider- 
able improvement.     Its  strength  should  gradually  be  increased. 
Various  kinds  of  syringes  have  been  devised  for  tlds  pur|>ose,  hu 
the  best   is  a  small  irraduated  glass  syringe  hohlitTg  about   ha' 
an  ounce.     I  am  in  the  habit  of  einploving  one  made  for  me  by 
Messi's.  Weiss,  which  difters  somewhat  frorn   that  in  onli nary  use. 
The  instrument  consists  of  two  seiiarate  parte,  the  canula  and  the 
syringe. 

The  silver  canula  is  of  the  size  of  Bowman's  JiJo.  6  probe*  and 
18  about  three  inches  in  length.    At  the  top  is  a  cross  bar,  by  which 
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it  can  be  easily  held  and  directed,  and  beyond  this  bar  is  a  portion 
of  India-rubber  tubing  about  1 J  inch  in  length,  ending  in  a  silver 
njount  into  which  the  nozzle  of  the  syringe  fits  firmly.  The  ad- 
vantage of  the  India-rubber  tubing  is,  tfiat  when  the  canula  is 
passedquite  down  into  the  nasal  duct,  the  patient  can  lean  forward 
with  his  face  over  a  basin,  and  the  surgeon,  standing  in  front  of 
the  patient,  can  bend  the  India-rubber  tube  forward  to  the  neces- 
sary extent,  and  readily  insert  the  nozzle  of  the  syringe,  and  thus 
inject  the  fluid  without  any  diflSculty.  Whereas  with  Sie  ordinary 
silver  canula  it  is  often  difficult  to  do  so,  on  account  of  the  pro- 
minence of  the  brow.  The  fitting  of  the  nozzle  into  the  canula 
by  a  plain  mount  is  much  better  than  bv  a  screw,  because,  if  the 
screw  sticks  a  little,  or  the  patient  is  restless,  the  lining  membrane 
of  the  lachrymal  passages  may  easily  be  bruised  in  the  endeavor  to 
screw  the  nozzle  on.  The  instrument  is  to  be  used  in  the  following 
manner:  The  canula  is  to  be  passed  down,  by  the  upper  or  lower 
canaliculus,  through  the  sac  into  the  nasal  duct,  and  allowed  to 
remain  there  for  five  or  ten  minutes,  so  as  to  dilate  the  passage. 
The  patient  being  then  directed  to  lean  his  face  well  forward  over 
a  basin,  the  nozzle  of  the  syringe  is  gently  inserted  into  the  canula, 
and  the  fluid  slowly  injected,  which  will  flow  out  through  the 
nostril  into  the  basin.  Whilst  injecting,  the  surgeon  should,  with 
his  left  hand,  seize  the  canula  by  the  cross  bar,  and  slowly  with- 
draw it,  so  that  the  fluid  may  come  in  contact  with  ever^'  part  of 
the  duct  and  sac.  The  first  injection  should  consist  of  water,  in 
order  to  wash  away  the  discharge,  the  canula  should  then  be  re- 
introduced, and  the  astringent  injection  be  used.  Mr.  Bowman 
employs  a  small  India-rubber  ball  syringe,  but  the  stream  from 
this  is  often  too  weak  to  force  its  way  through,  if  the  lining  mem- 
brane of  the  sac  and  duct  is  greatly  swollen,  or  the  stricture  very 
firm.  If  the  case  proves  very  obstinate,  and  the  patient  cannot 
possibly  submit  to  a  lengthened  course  of  treatment,  and  is  yet 
anxiously  desirous  to  be  relieved  of  the  complaint,  it  may  be  neces- 
sary to  destroy  the  sac,  but  such  a  course  should  only  be  followed  in 
very  rare  and  exceptional  instances.  I  shall,  however,  return  to 
this  subject  when  treating  of  bleuorrhoea,  and  of  obstinate  strictures 
of  the  duct  and  sac. 


4.— BLENORRHCEA  OF  THE  SAC  (MUCOCELE). 

This  disease  is  often  developed  very  slowly  and  insidiously, 
coming  on  almost  without  the  patient  being  aware  that  there  is 
anything  the  matter,  except  perhaps  a  little  epiphora,  and  a  slight 
and  occasional  swelling  in  the  region  of  the  lachrymal  sac,  accom- 
I>anied,  if  the  latter  is  pressed,  by  a  little  oozing  out  of  turbid, 
viscid  discharge,  which,  passing  over  the  cornea,  dims  the  sight. 
The  swelling  of  the  sac  varies  considerably  in  size  and  hardness. 
It  is  generally  elastic  and  firm,  and  the  skin  somewhat  red;  on 
squeezing  out  the  discharge,  the  tip  of  the  finger  sinks  a  little  into 
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the  skin.  The  digteneion  of  the  sac  undergoes  considerable  altera* 
tions,  varying  with  the  changes  in  the  temi>erature,  an<l  the  ex- 
posure to  wliich  the  patient  subjectB  himself.  As  long  as  the 
weather  is  warm  and  dry,  the  patient  may  be  quite  free  from  attj 
trouble,  but  as  soon  as  he  exposes  himself  to  a  cold  bleak  wind  or 
a  damp  atmosphere,  the  sac  becomes  inflamed  and  swollen,  tho  eye 
19  watery,  and  on  pressure  upon  tlie  sac,  a  copious  discharge  wella 
upthrongh  the  pnneta.  The  frequent  recurrence  or  loii":  existence 
of  this  condition  Iciids  to  a  thickened  and  villous  state  ot  the  lining 
membrane  of  the  sac  and  duets,  and  the  secretion  becomes  more 
thick  and  muco-purolent  in  character.  If  it  constantly  regurgi- 
tates through  the  puucta,  these  and  the  canaliculi  may  become 
somewhat  dilated,  Stricture  of  some  pirt  of  the  nasal  duct,  or  of 
the  canaliculucS  near  iti^  oj^ning  into  the  sac,  if  it  has  not  already 
occurred,  will  generally  soon  BUiiervene. 

In  some  cases,  the  sac,  instead  of  being  thickened  and  hy|iertrcK 
phied,  becomes  thinned  and  greatly  distended;  being  tilled  with  a 
thin,  glairy,  viscid  fluid  which  flows  down  the  uasal  duet,  or  oozes 
up  through  the  puucta. 

Blcuorrham  of  the  lachrymal  sac  is  almost  always  met  with  as 
a  secondary  aftection,  being  often  consecutive  upon  an  inflamma- 
tion of  the  Schneiderian  membrane,  which,  ascending  along  the 
nasiil  duct,  has  reached  tlie  sac.  Hence  nasal  catarrh,  and  perios- 
titis or  caries  of  the  nasal  bones,  are  not  ontVcquent  causes  of  the 
disease.  Or  it  may  supervene  upon  inflammation  of  the  conjunc- 
tiva (more  especially  granular  ophthalraia),  or  of  the  edge  of  tlie 
lid.  Malixjsition  or  contraction  of  the  puncta,  or  a  narrowing  or 
stricture  of  the  lachrymal  cuual,  also  often  prmluce  it.  Indeed  ob- 
structions in  the  lachrymal  passages,  either  above  or  below  the  I^acJ^J 
are  very  fruitful  sources  of  blenorrhfea.  This  disease  is,  theretorel^H 
often  met  with  in  cases  in  which  there  is  a  narrowing,  oblitera- 
tion, or  eversion  of  the  puncta;  or  a  contraction  or  stricture  of  the 
canaliculus  or  of  the  nasal  duct,  wliich  may  he  due  to  inflamma- 
tory swelling  of  the  lining  memlimne,  or  to  the  i^resenco  of  cica- 
trices* Polypi  or  other  growths,  which  by  conipression  narrow  or 
obstruct  the  duct,  may  also  give  rise  to  it.  Persons  in  whom  tlie 
root  of  the  nose  is  very  flat  and  brnsnl,  and  the  eyes  far  ajiart,  are 
very  i^ulyect  to  diseases  of  tlie  lachrymal  apparatus,  on  account  of 
the  diminution  of  the  antero  posterior  diameter  of  the  duct..  But 
the  same  tiling  may  occur,  as  Arlt  and  De  Wecker  point  out,  if 
the  nose  is  vQvy  prominent  and  narrow,  so  that  the  passage  is  much 
narrowed  laterally*  Blenorrhcea  of  the  sac  often  sui>ervenes  ujKin  ^ 
acute  inflammation  of  the  latter,  which,  after  having  f^rhaptt^H 
caused  repeated  jx^rtbration  and  e8ca|>e  of  the  discharge,  jkasses  ovel!^^ 
into  a  state  of  chronic  inflammation,  jiccomimnied  by  a  thiunish 
naico-purulent  discharge.  Acute  inflaamiatory  exacerbations  rt*cur 
every  now  and  then,  and  a  more  or  less  extensive  and  firm  stric- 
ture of  the  lachrymal  or  nasal  duct  is  almost  always  present. 

Only  in  very  rare  instances  do  we  find  that  the  disease,  if  left  to 
itself,  undergoes  any  considerable  or  permanent  improvement,  much 
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less  a  cure.  For  even  in  spite  of  the  best  and  most  patient  treat- 
ment, it  often  proves  very  obstinate  and  intractable.  The  lining 
membrane  of  the  sac  and  duct  becomes  hypertrophied  and  swollen, 
and  often  undergoes  extensive  cicatricial  changes,  being  trans- 
formed into  a  fibro-tendinous  tissue,  and  the  discharge  becoming 
thin,  glairy,  and  viscid,  or  in  some  cases  of  a  thick  gluey  character 
(Stellwag). 

Strictures  of  the  lachrymal  passages  vary  very  considerably  in 
extent,  firmness,  and  situation.  Their  most  frequent  seat  is  the 
point  where  the  canaliculi  open  into  the  sac,  or  where  the  latter 
passes  into  the  nasal  duet ;  but  they  may  also  be  situated  at  a  lower 
part  of  the  duct,  and  hence  the  necessity  of  always  passing  the 
probe  through  the  whole  length  of  the  latter,  in  order  that  we  may 
ascertain  whether  any  stricture  exists  at  its  lower  portion.  If  the 
stricture  be  due  to  a  thickened,  swollen  condition  of  the  lining 
niembrane,  and  if  it  be  considerable  in  extent,  it  will  oppose  a  cer- 
tain degree  of  obstruction  to  the  passage  of  the  probe,  and  will 
embrace  the  latter  firmly  and  closely,  but  will  yield  to  the  gentle 
yet  steady  pressure  of  the  instrument.  The  dense  cicatricial 
stricture  affords  a  more  obstihate  resistance,  and  it  may  be  difiicult 
to  pass  even  a  very  small  probe,  without  employing  a  considerable 
degree  of  force.  The  symptoms  to  which  a  stricture  gives  rise 
are,  epiphora,  blenorrhcea  or  inflammation  of  the  sac,  and  a  glairy, 
viscid,  or  muco-purulent  discharge. 

The  first  and  fundamental  principle  in  the  treatment  of  blenor- 
rhopa  of  the  sac  and  stricture  of  the  lachrymal  passages  is,  to  divide 
one  or  both  puncta  and  canaliculi,  and  to  pass  a  probe  down  through 
the  nasal  duct.  The  mode  of  dividing  the  puncta  and  the  cana- 
liculi has  been  already  described.  The  probes  which  are  best 
adapted  for  catheterization,  are  those  of  Mr.  Bowman,* 
which  are  made  of  silver,  and  of  six  different  sizes.  [Pig.  184.] 
Ko.  1  is  very  small,  like  a  fine  hair  probe ;  No.  6  is 
about  2V  of  »^  iiich  in  diameter  [and  is  represented  of 
its  actual  size  in  Fig.  184].  Mr.  Pridgin  Teale,  of 
Leeds,  recommends  a  bulbed  probe,  which  is  also  pre- 
ferred by  Mr.  Critchett,*  who  thinks  that  it  passes  more 
readily,  and  is  less  apt  to  lacerate  the  mucous  lining, 
or  to  make  a  false  passage.  [Dr.  Williams,^  of  Boston, 
advocates  the  use  of  flexible  probes  with  bulbous  ex- 
tremities, of  the  size  of  Bowman's  series,  but  slender 
for  one-third  of  the  distance  from  the  bulb  to  the  flat 
disk  in  the  middle.  Tliey  are  of  alloyed  silver,  and 
have  an  elastic  flexibility  without  being  able  to  bend 
upon  themselves  in  encountering  obstructions.  Dr. 
Williams  has  found  in  practice  that  these  probes  adapt 
themselves  to  the  sinuosities  of  the  passages,  and  can 
be  introduced  with  more  facility  and  less  pain,  and  are 
less  likely  to  take  a  wrong  passage  than  Bowman's 

»  ♦♦  R.  L.  O.  H.  Rep.,"  i.  10.  •  "Lancet,"  1864,  vol.  i.  147. 

*  ''Transactions  of  Ophthalmological  Society,"  18Q^. 
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proliefl,  which,  if  tiot  bent  bo  as  precisely  to  con*ospond  with  the 

dirt'ction  of  tlie  dact  in  each  particular  indiviiUial,  often  hicejrat"" 
tlio  mucous  li III ug  of  the  posisages, giving  rise  to  pain  and  hemorrhac 
and  retarding  XMire  by  cauning  lociil  inflainiuation.]     I,  as  a  rule, 
use  Mr.  Bowman's  probes,  but  frequently  employ  a  considerably 
larger  size  than  No,  G.     The  instrument  is  to  be  introduced  in  the 
following  manlier:     Tlie  end  of  the  probe  having  been 
bent,  so  that  it  may  pa^n  u)ore  readily  forward  into  the  ua^  r, 

its  point  should  be  itmerted  vertically  into  the  lower  punctum,  the 
skin  beiui^  at  the  same  time  put  on  the  stretch,  and  tlien  passed 
horizontafiy  along  the  opened  canaliculus  until  its  extremity 
reaches  the  inner  wall  of  the  sac,  which  is  eaeil}'  recognized  by  ita 
presenting  a  liard,  bony  obstruction  to  the  prol>e.  The  latter  is 
then  to  be  turned  vertieally,  the  convexity  of  the  bend  hjoking 
liaekwarde,  and  slowly  and  gently  passed  into  the  sac;  when  the 
hitter  is  gained,  the  direction  of  the  instrument  must  be  sliglitly 
altered,  the  point  being  directed  somewhat  outwards  and  forwards, 
so  that  it  may  readily  pass  into  the  nasal  duet,  tlirough  which  it 
is  to  be  iiusbcd  until  it  reacbcB  the  floor  of  the  noi^e.  AVheu  the 
lining  membrane  of  the  sue  and  of  the  duct  is  much  swollen  and 
hypertro]>hicd,  it  is  sometimes  rather  ditheult  to  lind  this  entrance, 
as  it  may  be  somewhat  dis|>laced  or  contmctcd,  or  moix*  or  less 
covered  by  a  small  fold  of  the  mucous  membrane,  which  thus  forms 
a  little  valve  over  it.  If,  after  some  careful  searching,  we  <lo  not 
suceeed  in  finding  the  opening  into  the  nasal  duct,  it  is  l>etter  to 
withdraw  the  probe  and  to  wait  for  a  day  or  two  until  the  inflam> 
matory  swelling  has  subsided,  than  to  attempt  to  force  the  passage 
of  the  probe;  for  this  may  not  only  produce  severe  laceration  of 
the  membrane,  but  lead  to  the  formation  of  a  false  passage ;  or  the 
probe  should  be  withdrawn,  its  curvature  somewhat  altered,  and 
then  l>e  again  inserted,  in  the  bojfos  of  finding  the  aperture.  The 
first  prol>c  that  is  passed  should  only  be  of  medium  size  (No.  3  or 
4  of  Bowman),  but  if  the  stricture  is  very  coneidemlde,  No,  2,  or 
even  No.  1,  may  have  to  be  tried  l)efoi*e  it  can  be  passed.  The 
instrument  shouhl  he  allowed  to  remain  in  the  duct  for  five  or  tea 
minutes,  and  l>e  then  gently  withdrawn,  and  this  catheterization 
should  be  repeated  ev^dvy  day  or  every  other  day,  aceoinling  to  the 
exi£xencies  of  the  case.  The  size  of  the  prol>e  should  he  increased 
until  we  arrive  at  No.  6,  or  it  may  be  necessary  to  go  even  beyond 
this.  If  the  probe  is  arrested  at  the  point  where  the  canaficuli 
join  the  sac,  the  skin  near  the  tendo-(icnli  will  be  moved  with  the 
movement  of  the  probe,  and  an  elastic  obstruction  he  felt;  whereas, 
when  the  instrument  has  entered  the  sac,  the  skin  docs  not  wriukle 
or  move. 

If  from  displacement  of  the  piiucta  or  stricture  of  the  canaliculi 
the  sac  luis  been  empty  for  a  hnig  period,  it  may  become  consider- 
ably  diminished  in  size  and  its  walls  much  thinned.  We  then 
find  great  dilHculty  in  introducing  the  probe  into  the  sac,  as  it 
reiieatedly  slips  out  again.  In  many  cases,  it  suffices  to  0]»eu  the 
lower  canaliculus  and  to  fwiss  tlie  probe  through  it;  in  others  it 
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may  be  necessary  also  to  divide  the  upper  one.  This  is  more  espe- 
cially the  case  if  we  desire  to  get  a  very  free  opening  into  the  sac, 
to  pass  an  extra  sized  probe,  or  if  there  exists  any 
stricture  at  the  entrance  of  the  sac,  where  the  canaliculi  Fig.  185. 
open  into  it.  If  the  latter  be  the  case,  I  prefer  to  open 
the  upper  punctura  and  canaliculus  with  Weber's  beak- 
pointed  knife  (Fig.  185),  the  point  of  which  should  then 
DC  passed  quite  down  into  the  sac,  and  the  internal 
palpebral  ligament  freely  divided  subcutaneously.  In 
doing  so,  the  sliffhtly  convex  cutting  edge  of  the  blade 
should  be  turned  forwards  and  outwards,  and  the  in- 
ternal palpebral  ligament  divided  subcutaneously,  with 
a  slightly  sawing  movement.  It  will  be  felt  to  grate  a 
little,  and  its  division  is  followed  by  more  or  less  copious 
bleeding.  This  having  been  done,  a  probe  should  be 
passed  down  to  ascei*tain  the  exact  situation,  nature 
and  extent  of  any  existing  stricture.*  Weber  uses  for 
this  purpose  a  graduated  biconical  sound  (Fig.  186), 
which  increases  very  rapidly  in  size  from  the  point  up- 
wards. This  is  to  be  forced  through  the  stricture,  if  the  latter 
readily  yields;  if  this  is  not  the  case, but  the  lining  membrane  is 
much  swollen  and  inflamed,  it  is  better  to  postpone  the  probing 
for  a  few  days,  until  the  inflammatory  swelling  has  subsided,  to 
hasten  which  end,  injections  of  water  and  of  astringent  lotions  are 
to  be  employed.  The  internal  palpebral  ligament  may  also  be 
divded  with  Bowman's  canula  knife;  the  upj)er  canaliculus  is  to  be 

Fig.  186. 


freely  slit  up,  and  then  the  point  of  the  knife  is  to  be  passed, 
sheathed,  into  the  sac,  the  sheath  withdrawn,  and  the  ligament 
divided  subcutaneously ;  or  the  director  and  cataract  knife  may  be 
used.  Weber's  knife  will,  however,  be  found  more  convenient  for 
this  purpose.  The  oj^ening  into  the  sac  may  also  be  widened  with 
Bowman's  dilator,  the  blunt  blades  of  which,  in  separating  like 
those  of  scissors,  dilate  the  opening  into  the  sac. 

[In  cases  of  stricture  of  the  laclirymal  passages,  division  of  the 
punctum  and  canaliculus  is  generally  unnecessary,  for  considerable 
improvement  may  ordinarily  be  effected  by  the  careful  and  repeated 
introduction  of  a  succession  of  probes  of  gradually  increasing  dia- 
meter. Mr.  Benjamin  Travers,  as  long  ago  as  1824,  recommendeii 
the  practice  of  dilating  an  obstructed  lachrymal  canal,  and  observed* 

'  Vide  Weber'8  articles  on  Diseases  of  the  Lachrymal  Apparatus,  *' A.  f.  0.," 
viii.  1,  107  ;  and  ''  Kl.  Moualsbl./^  1863. 
«  [**  Synopsis  of  the  Diseases  of  the  Eye  and  their  Treatment,"  8d  ed,^  y.  a';ft,\ 
48 
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tbat  "^  it  can  bardlj  be  r^qotrcd  that  I  sbould  oecapj  the  time  of  th^ 
reader  in  ibowing  that  the  practice  of  fcatoriti^  a  pnffwage  partiallj| 
closed  *  *  *  *  cconmaniia  a  decided  aaperionty  orer  the  praecie^l 
of  makine  an  artificial  opening/'  and  modem  sorgery  hat  nol  dta- 
pro?ed  thMi  ob#erratioD  of  tbia  emiDeot  surgeon. 

The  iofllroiDentd  which  Mr.  Travers  u^ed  were  eilTer  probes  of 

abottt  five  iiiebei  in  length,  flattened  at  one  eud^  and  aligbtly  boLj 

botia  at  the  p>int.     Dr.  Havs^  baa  elightlj  modific  ~ 

Fig*  lt7*       and  improTea  these  pfobes  hy  making  ibem  amall  i. 

the  end,  and  well-rotinded  (Fig.  187)^  and  of  aizea^ 
Tajying  firoin  that  of  the  thickneai  of  wire  So*  17 
down  to  that  of  wire  So.  21, 

These  probes  are  pasi^l  throagh  the  entire  length  of 
the  lachrymal  paseages  from  the  punctam  lacryniale^ 
Ui  the  floor  of  the  noetriL     The  probe  ia  preferably' 
introduced  into  the  lower  punctuni,  and  in  tbe  follow* 
ing^  manner: — 

The  lower  lid  is  drawn  ten§e  with  the  thumb  of  tbe 
left  hand,  tbe  patient  is  directed  to  look  opwaids,  and 
the  probe,  held  vertically  with  the  convexity  of  the 
bentl  looking  backwards,  is  introduced  into  the  pane- 
turn  ;  its  direction  is  then  almost  immediately  changed^ 
to  tbe  horizontal,  and  by  a  gentle  pressure  ts  poabedl 
inwards  until  it  reaches  the  inner  wall  of  tbe  lacoiyi 
nac,  which  ia  recognized  by  the  bony  obetructiou  to  its  progress*    *] 
direction  of  tlie  probe  is  then  again  changed  to  tbe  vertical,  and  withi 
modcnite  prcHJ^urc  it  is  gently  pushed  onwards  until  the  stricture  is. 
pftipscd  atiu  the  point  of  the  in&trument  rests  upon  the  floor  of  the 
noHtrib     Folds  of  mucous  membrane  sometimes  interfere  with  its 
[liipsage,  and  to  avoid  tearing  them  requires  ijcrseverance  and  deli- 
cacy of  manipulalinn.     On  no  account  should  violerrce  be  m- 
injury  would  then  undoubtedly  result.     By  the  aid  of  QOi  [ 

nMjderate  prettRure  a  jmssage  can  often  be  etiected  through  a  strie* 
ture  which  at  first  was  imi>ermeable. 

The  i»rohc  should  be  allowed  to  remain  in  the  passage  about  ten 
minutes,  and  its  introduction  should  be  repeated  every  few  d^         s 
soon  as  tlic  irrituticin  caused  by  the  previous  oi>emtion  has  su 
The  size  of  tlw.  probe  used  should  be  gradually  increased  uuiii  the 
tube  is  fully  dilated. 

Should  these  nieiu»s  prove  unsuccessful,  the  canaliculus  may 
ilit  up,  as  reconimeuded  by  Mr,  Bownjan.J 

For  some  years  past,  bougies  of  laminaria  digitata  have  been  used 
by  several  t^urgeous  of  emiiieuce.     They  were  tirst  introduced  for 
this  purjKiso  by  Mr.  Couper,  and  have  beou  exten.'?ively  employed  by 
him  and  Mr.  Critchett.     1  have  also  often  used  them  with  marked^ 
success  in  cases  of  very  obstinate  stricture.     Their  jieculiar  advnn^ 
tag©  consists  in  their  imbibing  the  fluid  in  the  lachrymal  passages, 

'  [•*  Lawrence  on  the  Eje,V  edited  by  Umo  Hftys,  Pliila.  1864,  p.  920.] 
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and  swelling  up  to  double  and  treble  their  original  size.  But  there 
is  the  danger  that  they  may  swell  up  to  such  an  extent  beyond  the 
point  of  stricture,  that  the  dilfited  bulbous  part  can  only  be  drawn 
back  through  the  stricture  at  the  expense  of  much  contusion  or  even 
laceration  of  the  lining  membrane  at  this  point,  or,  what  is  still 
worse,  that  in  the  great  eftbrt  to  extract  the  probe  it  may  break 
short,  and  have  to  be  excised.  The  best  mode  of  obviating  these 
difficulties,  and  yet  at  the  same  time  to  produce  a  slow  and  gradual 
dilatation,  is  to  draw  back  the  probe  a  very  little  at  intervals  of  a 
minute  or  two,  in  order  that  it  may  not  have  time  to  swell  up  con- 
siderably,  below  the  stricture.  By  this  gradual  retraction,  the  latter 
will,  moreover,  be  gently  dilated  by  the  enlarging  probe.  By  pur- 
suing this  method,  and  by  always  being  extremely  careful  to  use 
these  probes  with  delicacy  and  gentleness,  I  have  found  great  bene- 
fit from  their  employment.  Tneir  use,  however,  requires  so  much 
supervision,  that  it  is  somewhat  difficult  to  find  sufficient  time  in 
hospital  practice,  where  the  patients  are  so  numerous,  that  one 
may  easily  forget  to  withdraw  the  probe  a  little  at  short  intervals, 
ana  let  it  swell  up  too  much.  In  order  to  limit  the  dilatation  to 
the  point  of  stricture,  the  rest  of  the  bougie  may  be  covered  with 
copal  varnish. 

If  the  blenorrhoea  proves  obstinate,  and  the  discharge  as  well  as 
the  swelling  of  the  sac  and  duct  continue,  great  benefit  is  found 
from  the  systematic  use  of  astringent  injections,  of  sulphate  of  zinc, 
alum,  or  acetate  of  lead.  Their  strength  must  vary  according  to 
the  amount  and  nature  of  the  discharge  and  the  degree  of  swelling 
of  the  lining  membrane.  Before  their  use,  the  sac  must  be  washed 
out  with  on  injection  of  water.  The  patient  should  also  be  directed 
frequently  to  press  out  the  discharge,  for  if  it  is  allowed  to  accumu- 
late in  the  sac,  and  to  become  decomposed,  it  proves  a  source  of 
considerable  irritation,  and  may  even  set  up  an  acute  infiammation 
of  the  sac. 

Dr.  Stilling,  of  Cassel,  has  devised  a  cure  for  strictures  of  the 
lachrymal  passages  by  internal  incision.*  The  punctum  having  been 
divided  he  passes  down  a  probe  and  finds  the  exact  seat  of  the  stric- 
ture, then  withdraws  the  probe  and  passes  down  his  knife'  (Fig. 
188)  to  the  stricture,  and  divides  it  in  three  or  four  directions. 
This  having  been  done,  he  withdraws  the  knife,  re-introduces  the 
probe,  and  if  another  stricture  is  found  further  down,  also  divides 
this.     Dr.  Warlomout,  in  an  article  in  the  "  Annales  d'Oculistique,"* 

'  Vide  Dr.  Stilling's  brochure,  **  Ueber  die  Heilung  der  Vercngcrungcn  der 
Thranenwege  mittelst  der  Innern  Incision/'  Cassel,  1868.  A  somewhat  similar 
proceeding  had  been  recommended  by  Jaesche  in  **  A.  f.  O.,"  x.  2,  166. 

<  The  blade  of  Uiis  knife  is  18  mm.  long,  3  mm.  broad  nearest  the  handle,  and 
graduallv  diminishes  to  }  mm.  at  the  point,  which  is  somewhat  rounded  but  cutting. 
The  blade  passes  over  into  a  flat  stem,  which  is  about  the  size  of  Bowman's  largest 
probe,  and  is  attached  to  the  handle.  The  back  of  the  blade  should  be  made  strong 
and  rather  wedge-shaped,  and  it  should  not  be  too  highly  tempered,  otherwise,  it 
may  easily  break,  or  a  portion  of  it  chip  off,  in  forcing  it  through,  or  in  incising  the 
stricture.      This  knife  may  be  obtained  of  Messrs  .Weiss. 

>  '^Annales  d'Oculistique,''  Oct.  1868. 
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Fig,  188.  speaka  in  the  warmest  terms  of  his  great  and  inime^liat^j 
Bueeess  with  thia  oikeratioT),  and  narrates  several  ea^ 
He  operates  in  the  following  manner:  The  i2p(^K.*r  pun 
tum  having  heen  divided  with  Weher'd  knife,  he  uext 
] masses  Weher's  bi-conieal  sound  down  into  the  nasal  duel, 
iuid  leaves  it  there  for  u  few  minutes.  On  its  removal,  he 
iniUiediutely  passe«8tilling*s  knife  completely  down  into 
the  nas^al  duet,  so  tliat  its  wliole  blade  disapfKjai's, and  then 
incises  the  duct  in  three  or  four  directions,  until  the  knife 
can  he  turned  i|U;te  freely  in  all  direetions.  No  dilator 
or  jirobe  is  introduced  after  tlje  operation ;  and,  aeeording 
to  Stilling  and  Warloniont,  even  severe  and  ol»stiiuit 
cases  are  time  immediately  and  permanently  eured.  Th 
favorable  action  of  this  o|>enition  appears  to  be  chiefl}' 
due  to  its  alibrding  a  very  free  exit  to  the  contetita  of 
the  sac.  As  the  operation  is  very  painful,  chloroform 
or  the  nitrous  oxide  gas  should  be  given.  I  have  tried 
the  operation  in  numerous  instances,  with  varying  success.  In 
only  a  few  cases  did  I  obtain  a  coinjilete  and  permanent  cure ; 
in  most  of  the  others  considerable  Ijencfit  was  derived,  but  the 
operation  had  subsequently  to  he  supplemented  by  the  occasional 
use  of  i.robes  or  Weber's  sound,  and  of  injections,  which  subse- 
quently led  to  favorable  results.  In  a  few  instances  I  have  found 
that  after  a  time  the  nanal  duct  was  greatly  contracted,  aim 
as  if  the  jieriosteum  had  become  swollen,  so  that  the  probe  w 
very  finidy  grasped,  and  could  only  be  passed  with  difficulty  at 
lirst.  On  the  whole,  I  have  found  most  benefit  fmm  Stilling^s 
operation  in  cases  of  obstinate  chronic  blenorrhoBa  of  the  sac,  ac- 
companied by  a  copious  secretion  of  muco-purulent  discharge,  and 
but  a  slight  stricture.  In  such,  its  favorable  action  apjxiars  to  he 
principally  due  to  its  afibrding  a  permanent  and  very  free  exit  for 
the  coii tents  of  the  sac, 

Br.  llerzenstein  proposes  the  forcilile  dilatation  of  the  stricture^ 
oil  the  principle  of  Mr.  Barnard  Holt's  dilatation  of  strictui-e  of  tU<i 
urethra. 

We  sometimes  find  tliat  tlie  alterations  in  tlie  lining  m»     ' 
of  the  sac  are  so  great,  that  tliey  jversist  even  after  the  \^u  i 

the  teare  is  unoi«structed  ;  and  then  it  may  be  necessary  to  huve 
recourse  to  some  direct  treatment  of  the  sac,  Thus^  if  the  latter 
is  not  only  nmch  dilated,  but  also  thickened  atid  secreting  much 
muco-purulent  discharge,  Mr.  Bowman  has  dissected  out  the  an* 
terior  half  of  the  tliickencd  sac.  Mr.  Critcliett  has  treated  such 
cases  successfully  by  laying  iipen  the  sac,  and  destroying  a  portioi 
of  the  interior  with  jjotassa  cum  calce.  As  this  condition  of  ih 
lining  membrane  of  the  sac,  as  w^ell  as  the  considenible  dilatation 
of  the  latter,  are  to  a  great  extent  maintained  and  iucrcmbMtHl  by  the 
constant  flow^  of  the  teai-a  into  the  sac,  WebcH  has  rcmedieil  this 
by  producing  an  eversiou  of  the  puuctum,  so  that  the  tears  can- 
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not  flow  into  the  canaliculus;  thus  causing  them  to  collect  in 
the  little  reservoir  formed  by  the  lower  lid  being  slightly  turned 
away  from  the  eyeball.  He  gains  this  end,  by  passing  a  needle, 
armed  with  a  stout  thread,  through  the  skin  ana  muscle  close  to 
the  punctum,  and. bringing  it  out  again  a  little  further  inwards,  so 
as  to  embrace  the  punctum  and  a  small  fold  of  the  skin  within  the 
suture,  which  is  to  be  tightly  knotted.  This  will  readily  produce 
a  slight  ectropium,  and  the  beneficial  effect  of  preventing  the  en- 
trance of  the  tears  into  the  lachrymal  sac  will  generally  be  already 
evident  within  24  hours  afterwards.     I  have  sometimes  gained 

freat  benefit  in  such  cases  from  the  application  of  a  firm  compress 
andage  over  the  sac,  which  prevents  the  entrance  of  the  tears. 
This  mode  of  treatment  is  also  of  great  use  in  those  cases  in  which 
the  sac  is  much  thinned  and  dilated,  and  secretes  a  large  quantity 
of  thin  glairy  discharge.  Mr.  Critchett^  has  devised  an  ingenious 
little  truss,  so  as  to  keep  up  a  gentle  and  continuous  pressure. 

If  the  stricture  is  very  firm  and  dense,  and  there  is  much  ten- 
dency for  it  to  close  after  the  removal  of  the  probe,  a  style  may  be 
pjissed  into  the  duct  by  the  slit  canaliculus,  and  left  in  for  a  few 
days.  The  upper  portion  is  to  be  very  thin  and  bent  at  a  very 
acute  angle,  so  as  to  be  bent  over  the  lower  lid,  thus  keeping  the 
portion  m  situ.  The  bent  portion  may  also  be  made  so  thin  and 
small,  that  it  will  lie  along  the  opening  made  in  the  lower  punctum, 
and  thus  be  invisible.  Mr.  Bowman  first  introduced  this  mode  of 
treatment,  and  it  is  often  attended  with  success,  but  in  some 
cases  the  style  sets  up  a  considerable  degree  of  irritation,  and  may 
even  give  rise  to  ulceration  if  it  is  left  in  too  long.  The  size  of 
the  style  should  be  gradually  increased  as  the  stricture  yields,  until 
it  has  attained  dimensions  considerably  larger  than  Bowman's  probe 
No.  6.  Dr.  Green'  recommends  leaden  styles  for  this  purpose,  as 
they  readily  adapt  themselves  to  any  irregularities  in  the  direction 
and  curve  of  the  nasal  duct.  The  smaller  sizes  are  made  tubular, 
and  contain  a  steel-wire  stilet,  which  renders  them  sufliciently  rigid 
for  introduction.  Jaesche  has  likewise  employed  leaden  styles  for 
several  years.*  The  old-fashioned  style,  which  used  to  be  inserted 
into  the  nasal  duct  through  an  external  opening  in  the  sac,  has 
fallen  into  well-merited  and  almost  entire  disuse. 

In  very  severe  and  obstinate  cases  of  chronic  inflammation  of  the 
sac,  accompanied  perhaps  by  ulceration  and  periostitis,  and  a  severe 
stricture  or  even  closure  of  the  duct,  cases  which  resist  every  mode 
of  treatment  and  prove  a  great  and  constant  source  of  annoyance 
and  trouble  to  the  patient,  it  may  be  necessary  to  obliterate  the  sac. 
This  is  also  indicated  if  the  patient  cannot  remain  under  medical 
care  for  a  suflicient  length  of  time  to  lead  to  any  reasonable  ho|»e 
of  benefit  by  the  usual  mode  of  treatment,  and  Is  yet  very  anxious 
to  be  relieved  from  this  very  troublesome  aftection.     But  this  ope- 

'  Lectures  on  Diseases  of  Lachrymal  Apparatus,  **  Lancet,**  18^4,  1,  148. 
<  Transactions  of  American  Ophtbalmolugical  Society,  second  Annual  Meeting, 
1869,  p.  15. 
»  *'K1.  Monatsbl.,*'  Aug.  1809,  p.  294. 


47t       ^isi^mjtBMs  or  tmm  K-jucsftTXAL  afpai 

fSkf  Mi  iihfjnULf  I  d»akr  fe  «»It  ftinfced  in 
frk:u!4  bjk«^»  mmtid  ertrj  ^mer  mauift  of 

tffoaititti  Umik^  esMH  widk  paneoe^  and  emrsi.  ailcbi>adk  tt 
fsfjfUkmiA  tiMrt  ft  TCfj  tof^  clinfr  u  bcEC  coo  ficqneodr  fcqiiizMi  1 
moefe  f i»|i«r/7efiM«t  uiuiM  pbee.    ObKtecmcioQ  of  die  «e  ift, 
frT^^  /j^fy  ifwiktttai  if  cIm;  MCiml  aeeRCioa  of  the  teus 
/^^wi/l4f»M^  to  tiMt  thej  ftre  neahv^  entirri j  earned  off  b^  < 
riitk^,  <4lMriri0ey  gruU  and  aoDDfiog  epcpfaocm ' '^ 

VftnoM  UMftbodji  rjff  tUMroying  tbe  me  luiTe  been  < 
r^er^imM^mM,  At  one  tircie,  tike  eetoad  aoteiy  wwm 
0^fifAffyed  tfn  tbu  ^ryrme^  bat  lately  tbe  galvaiMMaiiftstie  af 
ban  l/Mrfj  krgeljr  nabititoted  for  it.  The  sac  is  to  be  opened  bj  a 
ffM  iodniori*  irbicb  m  to  extetul  likewue  throagfa  the  teodo-oeafi 
irit//  t)»e  Of^ier  tir^rtion  of  tbe  sac,  which  forms  a  col  de  aae  above 
tbe  tendon,  ana  tborotu^bljr  cleansed  oat.  When  tbe  hetDonrfaage 
ban  eeaserlf  tbe  \\\m  t/[  the  wound  are  to  be  kefit  apart  by  Manfredl^ 
ii|ieculofn  [Fig.  189],  which  is,  moreover,  prorid^  with  side]  * 

[Fig.  189.] 


to  \^xi^vi^^^^,  \\\i*.  clicck  from  heiiig  burnt,  and  the  actual  cautery,  or  the 
^al  VHno  cauHtic  apparat  uh,  can  l>e  apf »1ied.  Instead  of  these,  varioas 
cauNticN  arc  often  eniploye^l,  e.  q,^  nitrate  of  silver,  butter  of  anti- 
mony, |)otaHHa  c.  calcc,  j)crchlori(ie  of  iron,  etc.  I  myself  prefer  the 
hitrato  of  uilvcr,  whicli  I  first  saw  employed  for  this  purpose  with 


frrnat  huccchh  by  Von  (iraefe.  It  is  easily  manageable,  very  safe,  and 
(•a vim  the  Htnootliost  and  least  unsightlv  cicatrix  of  any  caustic 
Uolorc  attempting  to  destroy  the  sac,  the  puncta  and  canalicali 


muNt  always  be  first  obliterated,  so  as  to  stop  the  entrance  of  tears 
to  tho  sac,  otiiorwiso  their  admission  will  prevent,  or  at  least  greatly 
rntanl,  tlio  a<lheKivo  inflammation  and  obliteration  of  the  sac.  The 
b«*Ht  mi»th<>d  of  ('.losing  the  puncta  and  canaliculi  is  to  pass  into 
ihom  a  vory  fino  proho,  coated  with  nitrate  of  silver  or  a  thin  hot 
wiro,  wliirfi  will  sot  up  adhesive  inflammation,  thus  obliterating 
Iho  i)un(*ta,  and  rlosin^  the  canaliculi.  AVhen  this  end  has  been 
oblainod,  tho  suo  nnistoo  laid  ojH)n  to  its  whole  extent  by  a  free 
iurision,  iiion)Ughly  cleansed  out,  and  when  the  bleeding  has  eu- 
tiivlv  ooasiMi,  tiio  walls  of  the  sac  should  l>e  touched  with  nitrate 
of  Hilvor,  C-old  comjMVssos  should  l>e  applied  to  diminish  the 
intlanunatory  symptoms.  The  nitrate  of  silver  should  be  used 
Hi'voml  times, ttl  iutorvals  of  about  two  days,  before  the  epithelium 
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18  formed.    Or  at  the  end  of  forty-eight  hours  the  thick  eschar 
should  be  completely  removed,  and  a  small  firm  compress  be  ap- 

Elied  to  the  sac,  so  as  to  bring  its  raw  surfaces  together,  a  firm 
andage  being  placed  over  the  compress,  in  order  to  keep  it  in  situ. 
Dr.  JPagenstecher  strongly  recommends  the  chloride  of  zinc  paste 
(I  part  zinc,  chlorid.  to  3  parts  of  starch),  which  he  uses  extensively 
tor  the  obliteration  of  the  sac.  He  divides  both  canaliculi  (with  a 
peculiar  knife  made  for  this  purpose  by  Weiss),  in  such  a  manner 
that  the  incisions  meet  in  front  of  the  caruncle.  When  all  bleed- 
ing has  ceased,  he  inserts  into  the  sac  a  small  portion  of  the  paste 
(about  the  size  of  a  split  pea,  this  varying,  however,  according  to 
the  dimensions  of  the  sac)  wrapped  in  a  thin  layer  of  charpie  or 
cotton-wool ;  a  thick  layer  of  charpie  being  pushed  in  after  it  in 
order  to  prevent  any  escape  of  the  escharotic  on  to  the  conjunctiva. 
The  paste  is  to  remain  in  for  24  hours.  At  the  end  of  two  or  three 
weeks  the  sac  will  generally  be  found  to  be  obliterated  by  adhesive 
inflammation.  Dr.  Pagenstecher  has  been  latterly  induced  to  per- 
form obliteration  of  the  sac  more  frequently  than  in  former  years, 
not  only  on  account  of  the  relapses  which  sometimes  occur  after  the 
treatment  by  probing,  but  more  especially  by  the  fact  that  he  con- 
siders that  eyes  affected  with  chronic  blenorrhcBa  of  the  sac  are 
exposed  to  the  greatest  dangers,  beinff  exceptionally  prone  to  sup- 
puration of  the  cornea  if  they  should  become  perchance  affected 
with  corneitis  profunda,  suppurative  corneitis  with  hypopyon,  etc. 
He  states  that  when  the  atmosphere  is  dry  and  very  hot,  the  secre- 
tions of  the  lachrymal  sac  become  very  readily  decomposed,  and  if 
an  eye  affected  with  chronic  blenorrhoea  of  the  sac  should  then  meet 
with  an  injury,  producing  perhaps  only  a  slight  abrasion  of  the 
corneal  epithelium,  it  is  almost  always  followed  by  a  very  danger- 
ous and  deleterious  form  of  corneitis. 

At  the  Ophthalmological  Congress,  held  at  Heidelberg  in  1868, 
Dr.  Berlin  narrated  several  cases  of  very  obstinate  and  severe  disease 
of  the  sac,  in  which  he  obtained  a  successful  result  by  extirpation 
of  the  latter. 

In  severe  and  intractable  cases  of  epiphora,  inflammation  of  the 
sac,  etc.,  the  extirpation  of  the  lachrymal  gland  has  been  strongly 
urged  by  several  surgeons,  more  especially  by  Mr.  Zachariah  Lau- 
rence,* who  has  practised  it  extensively ;  it  has  also  been  employed 
by  Mr.  Carter,  Dr.  Taylor,  Mr.  Windsor,  and  others. 


6.— FISTULA  OF  THE  LACHRYMAL  SAC,  ETC. 

By  this  term  is  understood  a  communication  between  the  lachry- 
mal sac  or  passages  and  the  external  integument.  I  have  already 
mentioned,  when  speaking  of  the  inflammation  of  the  sac,  that 
after  spontaneous  perforation  of  the  latter,  a  more  or  less  extensive 
fistulous  opening  may  be  left,  which  may  prove  very  obstinate  and 

'  Vide  Mr.  Laurence's  article,  **  On  Removal  of  the  Lachrymal  Qland  aa  a  rad- 
ical cure  for  Lachrymal  Disease,''  **  Ophthalmic  Re^ve'^O^  ^o.  VI. 
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intractable  if  there  is  a  very  firm  or  imjmssable  stricture,  or  consid- 
t*ral)le  disease  of  the  bone.  Caries  and  necrosis  of  the  bony  walls i 
of  the  Bae  are  a  very  frequent  cause  of  fistula.  The  latter,  on  the 
other  hand,  is  but  very  rarely  produced  by  direct  injury,  or  a  wound 
of  rlie  sac.  The  fistula  omy  either  open  directly  into  the  sac,  or  there 
may  exist  a  fistuloua  track  of  varying  length.  The  edges  of  the 
fistula  may  be  at  first  swolleu,  irregular,  and  somewhat  ulcerated, 
the  ulceratioti  perhaps  extending  to  some  distance  from  the  aper- 
ture. But  after  a  time  it  contracts  in  size,  its  margin  becomes 
smoother,  and  finally,  only  a  very  minute  opening,  which  hardly 
admits  the  finest  probe,  may  be  left ;  this  is  sometimes  termed  capil- 
Inry  fistula.  If  the  orifice  is  retracted,  and  its  edges  covered  with 
healthy-looking  skiu,  the  minute  aperture  may  be  easily  over- 
looked, but  on  pressing  the  sac,  a  small  tear-drop  will  be  seen  to 
exude. 

The  best  treatment  for  lachrymal  fistula  is  that  of  slitting  up  the 
puncta,  dividing  the  internal  palpebral  ligament,  and  passing  a 
]«robe  down  frequently.  If  the  passage  is  free,  this  will  generally 
caut^e  the  fistula  to  heal  in  the  course  of  a  few  days.  But  if  the 
pabsage  is  impermeable,  or  tlie  disease  of  the  bone  extensive,  it  may 
be  necessary  to  obliterate  the  sac,  or  to  force  the  passage.  The 
latter  is  to  be  done  with  one  of  Bowman's  probes  or  Weber*a 
dilator.  But  extreme  care  must  be  taken  to  do  this  with  delicacy, 
for  if  rude  force  be  us€*d,  much  mischief  is  sure  to  accrue.  In  the 
capillary  fistula,  the  edges  of  which  are  covered  by  smooth  ski  a,  it 
is  sometimes  advisable  to  pare  tlie  edges,  so  as  to  make  them  raw* 
and  then  to  close  tlie  rairmte  nyierture  with  a  suture,  which  will 
cause  the  opening  to  heal  by  fii'^t  intention. 

I'olypi  of  the  sac  are  of  mre  occurrence.  They  closely  resemble 
nasal  polypi  in  structure,  and  may  attain  the  size  of  a  small  nut. 
They  give  rise  to  a  peculiar  feeling  of  resilience  and  elasticity  to 
the  finger,  and  although  on  pressure  a  certain  quantity  of  glairy  or 
nmco-purulent  fluid  may  be  evacuated,  yet  we  cannot  empty  the 
sac  completely.  (3n  incising  it,  some  fluid  escapes,  and  thepoly|.«is 
(like  a  gelatinous  mass)  springs  into  tlje  wound,'  If  the  sac  is 
extensively  diseased,  or  there  is  a  very  firm  stricture  of  the  URm\ 
duct,  it  may  be  necessary  to  obliterate  the  sac  after  the  removal  of 
the  polypus. 

Cases  of  hemorrhage  into  the  sac,  producing  thus  an  imj^rme- 
ahilHy  of  the  latter,  are  of  rare  occurrence.  Two  instances  of  this 
kin<l  have  been  recorded  by  Von  Graefe.'  The  presence  of  ehiilkj 
concretions  (dacryoliths)  in  the  ducts  or  in  the  laclirymal  sac  is  also 
but  rarely  observed. 

In  some  rare  instances  a  ]>eculiar  fungus (leptothrix)  is  met  with 
in  the  lower  caruiliculus,  resembling  very  closely  the  lept^^tbrix 
hnc<'alis,  which  has  lieen  observed  l>y  Leber  and  Rottenstein*  in 
carious  teeth.     Several  cases  of  leptothrix  have  been  described  by 


«  Vide  n  case  of  Von  Omefe's, 
«  ♦»A.f.O.,*' Hi.  8,857. 


A.  f.  0.,^*  i.  283. 


Berlin,  leo; 
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Von  Graefe/  and  one  by  Fdrster.*  According  to  the  former,  the 
affection  commences  with  a  certain  degree  oi  epiphora,  which  is 
followed  by  redness  of  the  caruncle  and  neighboring  portion  of  the 
retro-tarsal  fold,  as  well  as  of  the  conjunctiva  and  miargin  of  the 
lid  in  the  vicinity  of  the  lower  canaliculus.  The  patients  at  the 
same  time  complain  of  a  sensation  of  heat  and  itching  at  the  inner 
angle  of  the  eye,  at  which  also  small  crusts  of  discharge  are  noticed, 
especially  in  the  morning  on  waking.  On  closer  examination,  we 
now  find  that  the  shape  and  appearance  of  the  margin  of  the  lid 
along  the  lower  canaliculus  are  somewhat  changed,  having  become 
thickened  and  rounded,  so  that  the  edge  of  the  li4  does  not  lie  in 
apposition  with  the  eyeball ;  thus  producing  a  tendency  to  ectro- 
pium,  which  is  especially  noticeable  when  the  patient  looks  up. 
I3ut  the  change  in  the  lid  is  still  more  appreciable  to  the  touch,  for 
with  the  finder  we  can  trace  a  marked  cylindrical  swelling  along 
the  course  of  the  canaliculus.  The  lower  punctum  is  dilated,  and 
at  a  later  stage  its  aperture  becomes  filled  with  a  drop  of  a  creamy 
substance,  when  the  tumor  is  pressed;  the  size  of  the  latter  is,  how- 
ever, not  diminished  by  the  exit  of  this  discharge.  Gradually,  or 
perhajjs  suddenly  after  a  cold,  the  third  stage  supervenes,  which  is 
characterized  by  a  more  considerable  blenorrhoea  of  the  canaliculus, 
accompanied  by  a  more  marked  irritative  swelling  of  the  surround- 
ing parts.  The  lower  punctum  becomes  still  more  dilated,  and  its 
aperture  is  now  constantly  filled  with  ayellowish-white  fluid,  which, 
on  pressure,  exudes  in  a  thick  drop,  or  wells  out  spontaneously  at 
intervals.  The  affected  part  of  the  lid  is  now  also  very  tender, 
especially  to  the  touch.  The  treatment  of  leptothrix  consists  in 
slitting  up  the  canaliculus  as  far  as  the  commencement  of  the 
lachrymal  sac,  and  then  carefully  emptying  it  of  the  masses  of 
fungus,  which  are  sometimes  found  to  be  mixed  with  chalky  par- 
ticles. On  microscopical  examination,  the  leptothrix  masses  have 
been  found  by  Leber  to  consist  of  extremely  fine,  closely  aggregated 
granules  of  a  round,  or  somewhat  rod-like  shape,  and  interspersed 
with  very  delicate  filaments.  The  fungoid  mass  is  firm,  of  a  cheesy 
consistence,  but  its  external  layers  are  softer,  and  often  contain 
pus-cells.  According  to  the  same  authority  the  leptothrix  elements 
are  smaller  than  those  of  the  leptothrix  buccalis,  but  are  especially 
distinguished  from  the  latter  by  the  fact  that  they  are  not  tinged 
violet  by  the  addition  of  iodine. 

Whilst  in  some  instances,  there  is  an  absence  of  the  punctum  in 
either  lid,  which  is  generally  due  to  its  obliteration  by  inflamma- 
tion, it  may  also  occur  that  there  is  more  than  one  punctum. 
These  supplementary  puncta  are  generally  met  with  in  the  lower 
lid,  and  are  situated  quite  close  to  the  punctum  proper.  * 

»  **  A.  f.  0./'  i.  ii.  and  xv.  1,  334;  also  '*Bcrl.  Med.  Wochenschrift,"  1808,  p. 
264. 

«  **A.  f.  0.,"xv.  1,318. 

*  Vide  cases  of  Supplementary  Puncta  recorded  amongst  otliers  by  V.  Graefe, 
**  A.  f.  O.,"  i.  1,  288  ;  Weber,  ib.,  viii.  i.  1,852;  and  Zehender,  "Kl.  MonaUbl.,'» 
.863,  p.  894. 
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L—INFLAMMATIOy  OF  THE   CELLULAR  TISSUE    OF    THE 
ORBIT  (CELLULITIS  ORBITS). 

The  symptoms  and  course  of  this  disease  are  generally  of  a  very 
acnte  and  severe  inflammatory  character.  The  eyelids  become  rm- 
pidly  swollen,  red,  and  hot,  the  palpebral  and  ocular  conjonctivm 
much  injected,  and  there  is  mostly  great  serous  chemosis,  sorroaud* 
ing  the  cornea  in  the  form  of  a  thick  dusky-red  mound,  the  edgeg 
of  which  may  even  overlap  and  partially  hide  the  cornea,  'fiie 
patient  complains  of  intense,  intermittent  pain  in  and  around  the 
eve,  and  extending  over  the  corresponding  side  of  the  forehead. 
There  is  also,  generally,  marked  febrile  constitutional  distorbance ; 
and  if  the  inflammation  should  extend  from  the  orbit  to  the  brain, 
severe  cerebral  symptoms  will  supervene.  The  eyeball  soon  becomes 
protruded.  At  the  outset  of  the  disease,  this  protrusion  is  not  very 
marked,  and  may  only  become  evident  when  the  two  eyes  are  com- 
pared. But  when  the  inflammatory  swelling  of  the  orbital  cellular 
tissue  increases,  and  still  more  when  pus  is  iformed,  the  exophthal- 
mos rapidly  augments,  perhaps  even  to  such  a  degree,  that  the 
dusky,  swollen  lids  can  no  longer  be  closed  over  the  eyeball,  but 
the  latter  projects  more  or  less  between  them.  If  the  pus  collects 
chiefly  at  the  bottom  of  the  orbit,  the  protrusion  is  uniform  and 
straightforward  in  the  axis  of  the  eyeball,  and  not  in  one  particular 
direction,  as  is  generally  the  case  in  the  exophthalmos  accompanying 
periostitis  of  tne  orbit.  The  movements  of  the  eyeball  are  also 
uniformly  impaired,  and  not  especially  so  in  one  direction.  If  the 
patient  attempts  to  move  the  eye,  or  it  is  touched,  more  e3f)ecially 
if  it  is  slightly  pushed  back  into  the  orbit,  intense  pain  is  produced. 
But  this  is  not  the  case  if  the  point  of  the  little  finger  be  gently 
passed  along  and  somewhat  beneath  the  edge  of  the  orbit,  and  we 
do  not  find  a  special  point,  where  its  touch  excites  great  pain,  as  is 
the  case  in  periostitis.  The  formation  of  pus  is  generally  accom- 
panied by  well-marked  rigors. 

From  the  exposure  of  the  protruded  eyeball  to  the  atmosphere, 
the  secretions  on  the  surface  of  the  conjunctiva  and  the  cheniotic 
swelling  become  dried  in  the  form  of  hard,  dark  crusts.  The  surface 
of  the  cornea  may  also  become  roughened  and  clouded,  from  des- 
iccation of  its  epithelium  and  its  exposure  to  nieohanical  irritants. 
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The  sight  is  often  much  impaired  by  the  stretching  of,  or  pressure 
exerted  upon,  the  optic  nerve,  and  the  retinal  veins  are  generally 
more  or  less  engorged  and  tortuous;  there  being,  perhaps,  at  the 
same  time  a  serous  infiltration  of  the  disk  and  the  retina  in  its 
vicinity.  The  field  of  vision  is  also  somewhat  contracted,  often 
considerably  so.  If  the  exophthalmos  lasts  for  any  length  of  time, 
optic  neuritis  may  supervene  upon  the  congestion  and  engorgement 
of  the  optic  nerve,  followed,  perhaps,  by  consecutive  atrophy  of  the 
latter. 

If  the  pus  be  formed  in  suflScient  quantity,  it  makes  its  way  for- 
ward from  the  bottom  of  the  orbit,  and  may  cause  distinct  fluctua- 
tion behind  the  conjunctiva  or  the  lids;  and  it  perforates  either 
through  the  lid  or  through  the  conjunctiva,  and  in  the  latter  case, 
it  willappear  to  come  from  within  the  eye.  But  the  inflammation 
and  suppuration  may  also  invade  the  eyeball,  and  panophthalmitis 
be  set  up;  pus  will  appear  in  the  anterior  chamber,  the  pain  will  be 
still  more  increased  in  severity,  and  will  only  be  ameliorated  when 
the  cornea  gives  way,  and  the  lens  and  the  humors  of  the  eye  are 
evacuated.  Sometimes,  the  swelling  of  the  eyelids  is  so  tense  and 
great,  that  all  sense  of  fluctuation  is  lost. 

Although  the  severity  of  the  inflammatory  symptoms  met  with 
in  orbital  cellulitis  vary  considerably  in  degree,  the  disease  gener- 
ally runs  a  more  or  less  acute  course.  But,  according  to  Mackenzie,^ 
the  latter  may  in  very  rare  instances  be  extremely  chronic.  Not 
until  a  very  long  time,  perhaps  many  months,  has  elapsed,  does 
matter  accumulate  in  the  orbit,  and  then  the  eye  gradually  pro- 
trudes, the  lids  become  somewhat  swollen  and  red,  the  pus  makes 
its  way  to  the  surface,  the  skin  gives  way,  and  a  sinus  may  be  left, 
often  proving  extremely  obstinate  in  the  treatment. 

In  framing^ur  prognosis,  we  must  always  remember  that  cellulitis 
not  unfrequently  becomes  complicated  with  periostitis,  leading  sub- 
sequently to  caries  or  necrosis.  That,  moreover,  the  inflammation 
may  extend  backwards  alon^  the  periosteum  to  the  membranes  of 
the  brain,  producing  meningitis  or  abscess  of  the  brain.  If  caries 
or  necrosis  of  the  walls  of  the  orbit  has  taken  place,  the  pus  may 
make  its  way  through  this  aperture  into  the  cranium  or  antrum  of 
Highmore,  etc.  Aioreover,  the  patient's  general  health,  already 
perhaps  undermined  by  a  long  and  very  serious  illness,  mav  give 
way  beneath  the  acute  and  protracted  suflFerings  produced  by  the 
disease,  if  the  latter  is  improperly  allowed  to  run  its  course,  and  is 
not  arrested  and  relieved  by  a  timely  evacuation  of  the  pus. 

Amongst  the  most  frequent  causes  of  inflammation  of  the  cellu- 
lar  tissue  of  the  orbit,  are  contused  or  incised  wounds  of,  and  the 
lodgment  of  foreign  bodies  in,  the  orbit.  The  disease  may  also  be 
caused  by  sudden  changes  of  temperature,  and  exj)Osure  to  cold  and 
wet;  and  it  may  occur  secondarily  in  severe  constitutional  dis- 
eases, such  as  pysemia,  puerperal  fever,  etc.  It  may  also  be  due  to 
the  extension  of  the  inflammation  from  neighboring  parts,  as  in 
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•rr^ipelfts  <^  the  head  and  face,  severe  inflammatioo  of  tlie  lachnr* 
mal  9ac«  or  openitioD$  pHfi^rmed  apon  the  latrer,  more  especiallj 
its  destmetioD  by  the  ealraiMvcaostic  apcmaciB  or  Terr  strong 
caiBlks;  or  it  ma j  oisiie  o|oa  pazK^thaiiiutis.<)ro{)effatioi>s  opoii 
the  ere  or  evelidsJ 

TW  treatment  ^oald  be  chiedv  directed  to  sabdaiitg  and  anet- 
iiur  the  inflammatory  sympcomL  If  the  dsseaie  ^  due  to  an 
iiyniy*  the  treatment  ^nitabre  to  its  special  eharafter  •  fv£r  Eajnries 
of  tlfe  Orbit'i  most  be  ad»>|v:ed.  and  ccJd  compreaes  as^l  !eedhe§ 
shonVl  be  amli«d.  Bat  if  KiDporation  ha»  al»feiy  sec  in.  these 
applieations  shoold  h^  changed  tor  hoc  p>^-py  :oai«:akMis  or  hot 
pcHihioeSw  and  a  free  inet«£oQ  vith  a  bbcoary'shocji  be  ni^le  ac  an 
earlT  pmwL  in  order  that  the  p<i$  t&iy  be  eTafrsued.  If  moeii 
doa^  exKts  as  to  the  troe  catose  of  the  dEjeftse*  a  ssaZ  expfecatocy 
inekion  shoaUi  W  made,  a&i  if  p^s  b  f ?cr^i  :«>  -y^at  oin.  the  ii»- 
»on  shoald  be  scuKneatlr  eoLanevd  to  i^ersiiu  oc  z^  cee  aad  ceadj 
ewape.  If  possible*  the  openraz  ^oal-i  be  zxuii^  zhztyxi^  t^  ow- 
jnnetirau  a»i  »x  thp.viih  the^eyel:»i*:  ba:  if  zr»  ab^r&e^  pxnta 
diraetly  beneath  the  !a::rer.  the  iQe^:*xi  zi-^*?  be  ix:;hie  a:  ih»  spoc 

In  making  the  icwiji'.vi  diroo^h  the  ^rocJ^ZirciTa^.  tie  ^{wr  lid 
shoatd  be  ras»d  vich  the  £Ei;£er«  acd  a  ^calreL  cr  7&e  pocxt  of  a 
cataract  karlie.  {WKcd  7hr>a;^  the  ccki;x3»:c:tt&  a.boTe  i:hi^  ^^ppo* 
ed^e  of  the  erebttll  ia^>  the  oct^h.    Care  i£Li>^l  be  ci^a  ckac  eke 


Cwtv  £$  Bot  rnjzred.  azbi  :o  aT«x<i  thbsw  :he  ai^  cf  zhtt  Inrrfr  shcxiU 
W  d^zecced  ^ooaevhat  opward^  W^r^  ro<£lT;*res  are  dbox  to  be 
applied,  aad  the  ed^»  or  the  wwi3L«i  are  ro  be  k=fcc  roett  7y  -iiilr 
piL'»:!:;r  a  rr:i:e  beCTtvec  ^h-ern.  I:  'z.*z  mj^'.c  :c  "ri-r  Tr:*TJiii  "*  i*ep 
ard  !oc£»  a:;*i  friar  S?  ^c Terra. :zif^I  z'zsz  ii  ziiij  z*:*:  -•fol  frroL  "riie 
torrrc::,  :&  «:i:jZ  i.'ia?!'.  ;:  !:-:  ^h  :'i  *:t  ::.srr:c-i  i*  x  Tticj:-  xzti 
chan^?^!  ^"T^CT  Lit.  T!i-?  *::i:2*  si:i  i  i'**  :»f  ^— ^-^tm*^  jixr  :cj:e 
or  TTr-.t*  ;&  iij  v::h  :i  :::•"■:  ijcr-i^c:  j.ri.c  :::  n:.  *;!  3d.  £r.  x. 
»:.  !•:<:.  ?:;  .  I:  z'z^  b.eilir^  .f  t'i^t  ^--l>  zr:-ri  i:5?r::iiire  a^'L 
Tr'cra»:c^i- i  .-jLT^ril  -fxiiii  larirc  ziisc  :%:  izAfli  isr  -::  rz*i:  ;:p«?=ec«» 
cc  ."ar-.'^?  :c  ::eirr:>?ei  jccrri.'Crf'  :c   :»:c»r.     I1  "^.tf  a—rir  :aa«f.  Tinie 

T:i«f  rrxT^Hc.-^  *c   '»>i»f  r»t!ii''"5^i  '▼"th  ^  th-jt  ."•"  r'.«*.*^-  s* 

I:   tULi'  ciiTiiiil::!  ::*  :Tex:>c  tt.t^i  ti^  i:s:f-ri  1  -i»f    *r-?i-.  xa  I 

r-.'ir^ei.  i:ni  tI:**  --is  -»Tu.j'::i--»L 
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times,  however,  a  curtailment  of  the  movements  of  the  eye  in 
certain  directions  may  remain  behind. 


2.— PERIOSTITIS  OF  THE  ORBIT. 

We  meet  with  two  forms  of  periostitis  of  the  orbit,  the  acute 
and  the  chronic. 

In  acute  periostitis,  the  inflammatory  symptoms  are  often  very 
severe  and  pronounced.  The  patient  complains  of  great  pain  in 
and  around  the  eye,  and  the  constitutional  symptoms  may  also  be 
very  severe.  The  eyelids,  more  especially  the  upper  one,  become 
swollen,  red,  hot,  and  painful,  but  the  swelling  and  redness  are,  as 
a  rule,  not  so  extreme,  and  do  not  advance  with  such  rapidity  as 
in  cellulitis  of  the  orbit;  moreover,  in  periostitis,  the  swelling  of 
the  two  lids  is  not  alike  in  degree,  but  one  is  generally  more 
swollen  than  the  other.  The  ocular  conjunctiva  and  sub-con juncti- 
val  tissue  are  injected,  and  there  is  more  or  less  serous  chemosis. 
The  eyeball  becomes  somewhat  protruded,  even  perhaps  to  such  a 
degree  (if  much  pus  is  formed)  that  the  eyelids  cannot  be  closed. 
The  protrusion  is  not,  however,  straightforward,  as  is  generally  the 
case  in  abscess  of  the  orbit,  but  towards  one  side;  the  movements 
of  the  eyeball  are  therefore  not  curtailed  equally  in  all  directions, 
but  more  in  certain  directions  than  in  others.  This  is  due  to  the 
fact  that  the  periostitis  is  chiefly  and  specially  confined  to  one  wall 
or  one  portion  of  the  orbit.  Thus,  if  the  inner  and  upper  wall  of 
the  orbit  are  aflfected,  the  eyeball  would  protrude  downwards  and 
outwards,  and  the  movements  would  be  especially  curtailed  in  the 
upward  and  inward  direction.  If  the  tip  of  the  little  finger  is 
passed  along  the  upper  or  lower  edge  of  the  orbit,  and  pushed 
somewhat  back  into  the  cavity,  we  are  often  able  to  detect  a  point 
where  its  pressure  causes  severe  pain,  and  where  there  is  distinct 
swelling,  thus  indicating  the  seat  of  the  disease.  Sometimes,  the 
patients  can  themselves  localize  the  situation  of  the  periostitis 
with  much  exactitude.  In  the  course  of  acute  periostitis,  the 
cellular  tissue  generally  also  becomes  extensively  inflamed,  a  great 
amount  of  pus  may  be  formed,  the  eye  be  very  considerably  pro- 
truded, and  its  movements  greatly,  or  even  completely,  impaired. 
The  disease  then  assumes  a  mixed  type  of  periostitis  and  abscess 
ot  the  orbit.  The  periostitis  is  generally  accompanied  from  the 
outset  by  a  certain  degree  of  inflammation  of  the  bone  itself. 

In  chronic  periostitis,  the  inflammatory  symptoms  are  far  less 
pronounced,  and  the  disease  is  more  protracted  and  insidious  in  its 
course.  .The  swelling  and  redness  of  the  eyelids,  the  injection  of 
the  conjunctiva,  the  chemosis,  and  the  protrusion  of  the  eye,  are 
generally  far  less  severe  than  in  the  acute  form.  Pain  is  experienced 
in  and  around  the  eye,  which  mostly  increases  in  severity  towards 
night,  and  is  markedly  augmented  by  pressure  upon  the  edge  of 
the  orbit,  or  by  pressing  the  eye  backwards  in  a  certain  direction. 
Sometimes,  decided  swelling  of  the  orbit  can  be  detected  at  oue 
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perioileiim,  or  Ib^  mmj  midcfjpi  osiCcadqa,  aad  tbi 
rifle  lo  exanloeeft.    If  m  bone  becotaei  invoIvei«  eariei  mnd 
neeroau  will  f^ewtili,  and  ibe  iirflaiamatioa  or  tbe  poa  may 
tbfoiurfi  tfa#  aperture  in  tbe  orbit  to  tbe  eaiity  of  tbe  ( 
into  ua  frontal  eifiiBiL    Indeed^  tbe  ^eat  damr  of  tbe  lOseani 
tbat  tbe  infaaunation  ihoold  eMtmi  from  ^e  orbit  back  to 
membraoea  of  tbe  brain,  and  set  ap  fiual  meningitiii^  or  iStm^ 
abaeiie  ilioiiM  be  fonned  in  tbe  brain* 

Perioelilia  t«  eometinifli  met  with  in  iDfanta,  and  it  indeed 
mora  eommon  amooiprt  jonng  persons  than  iu  adolts.  Tbe 
frei|nent  eaoa^a  of  acote  perioiCstift  are  penetrating  wovinda  of  tl 
C9btt  with  ihflfp  cutting  inetntmentB ;  or  terere  oontooioQ  of  i 
edge  from  blowe,  or  blnnt  inatmmente ;  and  tbe  lodgment  of  ftyr- 
eifTii  bodtee  witbtn  tbe  orbit.  It  majr  also  be  teeoiidan',  the  in*^ 
flanimation  extending  from  the  perioatenm  of  some  of  tLe  net£ 
boring  eavittea,  e*  g.^  frontal  bidus,  mazillarj  space,  ete.  Exposui 
to  damp  atid  cold  and  to  «udrlen  changes  of  temperature  maj  i  ~ 
gire  rise  lo  it  An  alreiirlv  stated,  it  maj  likewise  appear  in  the 
oonme  of  inflammation  of  the  cellalar  tisstie  of  tbe  orbit.  Chronii 
periostitis  is  mc>st  fT^\xi^i\i\y  due  to  Byphilis. 

The  general  i»lati  of  treatment  resernbles  very  closely  that 

njendeti  for  inflammation  of  the  celiular  tiasue  of  the  orbit,  and  il 
1  f  pois  is  SQgpected,  it  shoald  lie  evacuated  as  early 

re  the  disease  is  due  lo  syphilis,  the  iodide  *an^ 

roniidc  ot  potaHsiam,  in  combination  with  some  preparmtton  of 
nutroury,  should  he.  administered,  or  the  mercurial  bath  should  be 
ern|»loyrfd.  Care  Bbonld  be  taken  not  to  enfeeble  the  patient  s 
tiodlth,  but  to  fortify  it  as  much  as  possible  by  tonics  and  a  gene- 
rous diet. 


L 


8— CARIES  AND  NECROSIS  OF  THE  ORBIT, 

At  the  comnieneement  of  a  carious  affection  of  the  bones  nf  the 
orbit,  thiTc  i»  generally  a  certain  dce^rce  of  <Edenmtoufl  sw*  "*  f 

the  eyelidH,  wliich  arc  al»o  Home  what  red  and  [)erhapa  ^ 
Tlie  conjtin<*tiva  and  ^ubc-anjunetival  tissue  are  injecte<l,  and  the 
eye  18  irritable  anil  wafciy.  Tlie  o?<Jema  of  the  eyelids  is  oftet 
f  very  conHlderahk^jmrticularly  in  ehildren  of  a  scrofulous  diath(*sis 
Soon,  a  sjiot  is  notiemi  where  the  eyelid  assunies  a  more  dut^ky  re< 
tint;  hi>re  the  abm-eJis  jKiints,  the  skin  pivea  way, and  through  thil 
small  perforation  a  thin,  scanty,  muco-purulent  or  ^^ stringy*'  dii 


FFig.  190. 


charge  oozes  out  On  pulsing  a  probe  through  this  aperture,  we 
find  that  it  leads  to  a  portion  of  bare  roughened  hone.  The  edges 
of  the  opening  generally  become  somewhat  everted,  swollen,  and 
ulcerated,  and  covered  pM^rhapa  with  fleshy  granulations,  A  jvor- 
tion  of  tlie  hone,  hs  a  rule,  becomes  necrosed,  and  gmall  fragments 
are  exfoliated.  After  this  condition 
haB  lasted  for  a  more  or  less  eonflidcr- 
able  length  of  time,  the  sinus  closes  up, 
and  the  aperture  heals ;  but  during  the 

Crocess  of  cicatrization,  the  intuguments 
ecome  adherent  to  the  periosteum,  and 
thus  an  eversion  of  the  lid,  perhai^  of 
very  considerable  extent,  may  be  pro- 
ductal,  causing  a  great  exposure  of  the 
eyeball  (lagophthalmos)  with  all  its 
deleterious  consequences.  [Fig,  190.] 

The  course  of  the  disease  is  often 
most  pTOtraeted,  especially  in  ]»ersona 
of  leeble  health,  and  of  a  scrofulous  or 
sypliilitic  diathesis,  in  whom  relapses 
are  very  apt  to  occur,     Tlie  disease  im- 

provee,  the  sinus  and  external  aperture  appear  to  be  healing  kindly, 
wiien  a  relapse  takes  place,  fresh  symptoms  of  inflammation  super- 
vene, the  discharge  again  increases  in  quantity,  and  fresh  portions 
of  lioue  are  perhaps  exfoliated. 

Caries  and  necrosis  may  occur  in  different  portions  of  the  orbit ; 
thus,  the  bottom  of  the  latter  may  he  the  seat  of  the  disease,  as  is 
often  the  case  after  periostitis  of  this  portion  of  the  cavity.  In 
rai'er  instances,  it  may  sufiervene  upon  inflammation  of  the  cellular 
tissue  of  the  orbit,  accompanied  by  periostitis.  Sometimes  the 
caries  is  confined  to  the  margin  of  the  orbit,  or  it  occurs  just 
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After  Mack«iiiie/ 


[Fig.  nu 


Fig.  193. 


AIW  Mflokensie. 


Aft«rMiiek«nil0.] 


within  the  cavity  near  the  edge.    In  such  cases,  the  upper  or  lower 
lid,  according  to  circumstances,  may  become  exteneively  involved 
j        in  the  cicatrix,  and  a  very  considerable  ectropium    result  [Figs. 
191  and  192],    The^e  cases  of  caries  and  necrosis  of  the  ma^^m^^ 
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tlie  orbit  are  generally  the  result  of  a  blow  or  fall  upon  this  part, 
and  ore  frequentlv  met  with  in  children,  more  particularly  tiio 
of  a  scrofulous  diathesis.  Syphilis  is  a  frequent  cause  of  caries 
the  orbit,  and  the  disease  of  the  bone  may  in  such  eases  be  due  to 
an  extonBion  of  the  aftection  from  the  nasal  fossae. 

Tlie  prineiplea  of  treatment  should  resemble  tliose  recommended 
for  jieriostitis.  The  pua  should  be  evacuated  as  early  as  pos-^ible, 
the  fistulous  sinns  be  washed  out  frequently  with  warm  water  or 
mild  astringent  injections,  and  a  small  tent  of  lint  should  bo  in- 
troduced, in  order  to  cause  the  ftitjua  to  heal  from  the  bottom.  If 
a  lose  spiculum  of  hone  is  detached  with  the  prahe,  the  external 
o]>ening  eliould  be  somewhat  en kirged,  and  tlie  fragment  be  eai^ 
fnlly  removed  with  forceps.  The  treatment  of  the  lagophtbalrno 
anil  eetropiurn  consequent  upon  the  caries,  is  fully  described  in  the 
articles  upon  these  subjects. 


4,— INFLAMMATION  OF  THE  CAPSULE  OF  TENON. 

The  fibrous  capsule  which  envelopes  the  eyeball  (eajisule  of 
Tenon)  ia  occasionally  subject  to  inflanmjation.  Tliis  disens^e  is 
particularly  distinguished  by  the  appearance  of  a  more  or  less 
marked  chemosis  round  the  cornea,  there  being  at  the  same  time 
coneiilerable  conjunctival  and  subconjunctival  injection.  On  closer 
examination,  we  find  that  there  is  no  apparent  cause  for  this 
cbemosis,  for  the  cornea,  iris,  and  deej^er  tunics  of  the  eye  are  ut 
affected,  and  the  sight  and  the  field  of  vision  are  also  good.  Th€ 
eyelids  are  likewise  somewhat  red  and  swollen.  The  eyeball  is, 
moreover,  slightly  protrudcr],  althougb  i>erbap8  to  so  inconsider- 
able a  degree  that  it  might  esea]>e  observation  unless  the  stale  of 
the  two  eyes  is  compared.  There  is,  at  the  same  time,  a  certain 
impairment  of  the  niovenients  of  the  eyeball,  whicli  is  esi'ecially 
evident  in  the  extreme  movements  in  different  directions,  when 
d5plo[iia  will  also  arise.  The  pain  in  and  around  the  eye  may 
Iks  somewhat  severe,  but  it  never  reaches  the  same  intensity  as 
in  cellulitis  or  periostitis  of  the  orbit.  The  progress  of  the  disease 
is  genemlly  slow,  eight  or  ten  weeks  perhaps  elapsing  before  it  is 
cured- 

It  is  generally  of  rheumatic  origin,  being  due  to  a  draught  of 
cold  air,  as,  for  instance,  in  railway  travelling,  etc.,  or  to  sudden 
changes  of  tem|>emture.  It  is  also  seen  in  cases  of  irido^choroiditis 
suficrvening  upon  operations,  especially  those  for  cataract.  Aceorii- 
ing  to  De  Wecker,  it  may  also  follow  the  operation  for  strabinnuis, 
if  the  sclerotic  has  been  nmch  exposed,  or  the  capsule  of  Tenon  too 
freely  incised. 

If  the  inflammatory  symptoms  are  severe,  a  few  leeches  should 
be  applied  to  the  temple,  and  warm  popny  fomentations  be  pre- 
scribed, together  with  the  compound  belladonna  ointment.  If  the 
Tenonitis  is  due  to  a  traumatic  origin,  as,  for  instance,  in  the  ojie- 
mtiou  for  strabismus^  ice  compresses  should  be  applied. 
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5.— EXOPHTHALMIC  GOITRE  (GRAVES'S  DISEASE, 
MORBUS  BASEDOWII,  ETC.). 

This  is  a  very  interesting  and  peculiar  disease,  the  true  nature 
and  cause  of  which  are  at  present  unknown.  Amongst  the  first 
symptoms  are,  generally,  great  palpitation  and  acceleration  of  the 
action  of  the  heart,  the  pulse  perhaps  reaching  120  or  150  heats  in 
the  minute.  There  is  at  the  same  time  much  nervous  excitement 
and  dyspnoea.  Sometimes  there  are,  moreover,  symptoms  of  gastric 
derangement,  such  as  frequent  and  obstinate  retching  and  vomit- 
ing, or  diarrhoea.  It  is  now  perhaps  also  noticed  tnat  the  eyes 
have  a  peculiar  and  somewhat  staring  look,  which  is  partly  due  to 
a  retraction  of  the  upper  eyelid,  leaving  the  eyeball  much  un- 
covered, and  giving  an  expression  of  astonishment  to  the  patient. 
Moreover,  as  v  on  §raefe  has  pointed  out,  the  upper  lid  does  not 
quite  follow  the  movements  of  the  eyeball  when  the  person  looks 
upwards  or  downwards,  but  remains  somewhat  too  elevated.  This 
is  quite  independent  of  the  exophthalmos,  and  generally  appears 
during  the  stage  of  progression,  and  may  disappear  without  any 
diminution  in  the  protrusion  of  the  eye.  This  retraction  is  pro- 
bably due  to  irritation  of  the  unstrii^ed  muscular  fibres  of  the 
upper  lid  which  are  supplied  by  the  sympathetic,  and  is  relieved 
by  the  subcutaneous  injection  of  morphia.  Stellwag*  has  lately- 
called  attention  to  the  fact,  that  the  normal,  involuntary  nictita- 
tion takes  place  very  imperfectly,  and  at  unusually  long  intervals. 
The  lids  can,  however,  be  easily  and  perfectly  closed  by  a  voluntary 
etfort.  The  cardiac  symptoms  may  have  lasted  perhaps  some  little 
time  before  those  of  bronchocele  and  exophthalmos  present  them- 
selves. The  latter  symptoms  generally  appear  about  the  same  time, 
but  do  not  necessarily  bear  any  absolute  relation  to  each  other, 
and  need  not  coexist;  for,  according  to  Prael,'  in  exceptional  in- 
stances, the  bronchocele  may  be  absent.  There  is,  moreover, 
nothing  peculiar  in  this  form  of  bronchocele,  excepting  that  the 
veins  are  generally  much  dilated,  even  perhaps  to  such  a  degree 
that  the  disease  might  be  termed  "  bronchocele  aneurysmatica ;" 
and  often  a  distinct  diastolic  murmur  can  be  heard  in  them.  Ac- 
cording to  Virchow,*  there  is,  at  the  commencement,  only  a  simple 
swelling  of  the  thyroid  gland,  the  disease  becoming  gradually  de- 
veloped into  a  true  bronchocele.  Degenerative  changes,  of  a  gela- 
tinous or  cystoid  nature,  may  then  occur,  or  nodulated,  fibroid 
indurations  be  formed.  As  all  these  changes  occur  also  in  common 
bronchocele,  Virchow  thinks  it  probable  that  the  afiTection  of  the 
thyroid  is  of  a  secondary  nature. 

At  the  commencement,  the  cardiac  aflTection  seems  simply  to  con- 
sist  in  the  greatly  increased  action  and  violent  palpitations  of  the 
heart,  but  after  a  time  dilatation  and  hypertrophy,  more  especially 
of  the  left  ventricle,  ensue.    There  is  often  a  marked  bellows  mur- 

1  '^  Wiener  medezinische  Jahrachrift,''  zvil.  1869. 

«  "  A.  f.  O.,''  m.  2,  209.  »  ''  Krankhafte  Geschwaiste,'*  lii.  1,  76. 
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niur,  without  perhaps  any  valvular  affection,  and  the  miirniur  mt^ 
extend  into  the  aorta  and  carotid.     The  pulsation  in  the  carotid  is 
sometimes  quite  evident  at  a  little  distance  from  the  ymtient.     The 
aorta  and  larger  arteries  have  occasionally  been  found  to  have  un- 
dergone atlierotnatous  changes. 

Tlie  exophthiilmos  may  l>eeorae  so  considerable,  that  the  eyelUU 
cannot  be  cloeed  over  the  cornea,  but  the  latter,  and  a  more  or  le^sk 
considerable  [lortion  of  the  sclerotic,  protrude  between  theiu.  The 
protrusion  of  the  eye  ifl  not  generally  etrtughtforwanl,  in  the  direc- 
tion of  the  optic  axis,  but  towards  one  side,  frequently  the  nasaL 
On  account  of  the  constant  exposure  of  the  uncovered  cornea  to  the 
infiuence  of  external  irritants,  its  epithelial  covering  beeonioi 
rougheneil  and  thick,  ulci?i'8  are  formed,  which,  exten<lmg  in  eir- 
cttmference  and  depth,  may  lead  to  extensive  jierforatioa  of  tfa«f 
cornea,  and  even  to  subsequent  atrophy  of  the  eyeball.  The  eyelids 
at  the  same  time  become  inflamed,  the  ocular  conjunctiva  inject^^ 
and  i)erhaps  o?denmtous,  and  of  a  dusky-red  color  from  txinstaiit  ex- 
lK»*ure  to  the  atmmj>here  and  irritants.  The  suppunitmn  wb!oh 
may  cjccur  in  this  disease  is  not,  however,  of  neuro-fifi  ti, 

but  Von  Gniefe  thinks  it  is  due  to  a  panily&is  of  :... 
fibres  of  the  fifth  nerve,  as  was  sbowB  in  Meissners  ex|«erimi 

Cases  of  eiuppuration  of  the  cornea  are  not,  however^  of  fr^ywin 
occurrence,  and  1  have  only  met  with  a  single  instance  of  the  Kiud^ 
where  a  young  woman  affecteil  with  exophthalmic  goitre  had  losfe 
both  eyes  from  suppuration  of  the  cornea,  and  the  eySialK  allhoagh 
ebrankeOf  were  still  very  prominent.  According  to  Ton  6raele,it 
oooai»  more  frequently  amongst  men  than  uromen;  thus  oat  of  14 
C9I0Q0  in  which  suppuration  took  place,  it  ooenrred  ten  times  in  meii 
and  four  times  in  women.' 

The  exophthalmos  is  due  to  hypertrophy  of  the  adipase  cellular 
tissue  of  the  orbit,  and  to  a  byjienemic  swelling  of  this  tissue^  which 
niay  al  tit^t  be  diminished  by  tiire^are, and  rapidly  diaapi*-^'^  ^t't 
death.'     Recklinghausen  has  also  observed  fiitty  degetierar 
li       '      -    T        .ebalL     Dr.  Wright' foiiiid,besi£9  efriMi^  iitia 
1  a  enmll  quantity  of  half  ooagnhued  bkx^  estr^ 

v^  liie  eyelttlL 

ae  cause  of  the  diseaee  and  the  nature  of  the  o 
between  the  affectkm  of  the  heart,  the  thyroid  gland,  and  the  ere 
are  at  present  unknown.    It  was  anppoeed  by  some  aathofs,  ilmi 
the  pnsBoie  of  the  enhu«d  thynnd  npon  the  eermil  bloodreiaeli 
eau^  the  protrusion  m  the  Vyeu    tk  opfttslion  to  this 
may^  bowvrert*  be  iir]|^  that  we  often  neet  with  vwv  his^ 
choeektf  with«^Qt  a$i\  ex^j  Itfaahuos;  and,  on  the  other  hand, 
t.A*  U^n  »l.i^i:  !  I    Pri,!^  the  latter  may  enst  withoot  nnj 

fland.     Olhei^' hare  sQppoml  that  the 
*ii2«eiaita,  and  Macfceuje  qpcmkaof  the  dkenia 
But  it  ia  iaipo»ble  thml 
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could  be  the  direct  cause  of  such  a  condition,  and  it  could,  there- 
fore, as  Virchow  points  out,  only  act  in  so  far,  that  the  morbid 
condition  of  the  blood  exerts  a  deleterious  influence  upon  the 
nerves. 

It  is,  however,  far  more  probable  that  the  aftection  is  due  to  an 
irritation  or  neurosis  of  the  sympathetic  nerve,  producing  hyper- 
trophy of  the  adipose  tissue  of  the  orbit  and  dilatation  of  the  veins. 
There  is,  moreover,  another  fact  which  would  argue  in  favor  of  this 
view  of  irritation  of  the  sympathetic,  viz.,  the  retraction  of  the 
upper  lid ;  for  H.  Miiller  discovered  unstriped  muscular  fibres  in 
the  upper  lid,  which  are  supplied  by  branches  of  the  sympathetic. 
Any  irritation  of  these  nervelets  would  cause  an  elevation  of  the 
lid,  whereas,  if  this  irritability  were  allaj'ed,  the  retraction  would 
disappear.  Now  the  latter,  as  has  already  been  mentioned,  may 
be  observed  to  occur  after  the  subcutaneous  injection  of  morphia. 
The  anatomical  conditions  of  the  sympathetic  have,  however,  been 
found  to  vary  considerably.  Thus  some  observers  (Wright,  Moore, 
Trousseau,  etc.)  found  the  cervical  ganglia  of  the  sympathetic  en- 
larged, hard,  and  firm ;  and  on  microscopical  examination  they 
were  seen  to  be  filled  with  a  granular  substance,  like  a  lymphatic 
gland  in  the  first  stage  of  tuberculosis.  The  trunk  of  the  sympa- 
tlietic,  as  well  as  the  branches  going  to  the  inferior  thyroid  and 
vertebral  arteries,  were  found  to  be  enlarged.  Whereas  Keckling- 
hausen,*  on  the  contrary,  observed  that  the  trunk  and  the  ganglia 
of  the  sympathetic  were  diminished  in  size,  as  if  atrophic,  without, 
however,  presenting  any  histological  changes.  One  fact,  which 
argues  rather  against  the  assumption  that  the  disease  is  due  to 
irritation  of  the  sympathetic,  is  the  condition  of  the  pupil ;  for  the 
latter  was  only  in  some  cases  dilated. 

Virchow,  in  speaking  of  the  functional  disturbances,  also  calls 
attention  to  the  fact,  that  together  with  the  disappearance  of  the 
bronphocele  in  consequence  of  small  doses  of  iodine,  marked  accele- 
ration of  the  pulse,  and  palpitation  of  the  heart  may  be  observed. 
Now  as  the  same  things  has  been  occasionally  noticed  when  sponta- 
neous diminution  of  the  bronchocele  has  taken  place,  the  question 
arises  whether  these  symptoms  may  not  be  due  to  an  admixture  of 
soluble  goitre-material  with  the  blood. 

The  disease  occurs  most  frequently  in  women,  especially  during 
the  time  of  puberty,  or  during  confinement.  It  is  also  observed  to 
be  paired  with  disturbances  of  the  uterine  functions,  particularly 
chlorosis,  suppression  of  the  catamenia,  etc. ;  it  may  also  supervene 
upon  severe  constitutional  diseases.  According  to  Von  Graefe,  it 
is  not  only  more  rare  amongst  men,  but  in  them  it  occurs  at  a  later 

Eeriod,  and  with  greater  severity.     It  has  been  caused  by  severe 
odily  labor,  or  mental  shocks,  fright,  great  depression,  etc. 
The  course  of  the  disease  is  mostly  very  slow  and  protracted,  and 
relapses  are  very  apt  to  occur,  more  esi)ecially  if  there  still  exists 
great  disturbance  in  the  action  of  the  heart.     Amongst  men,  the 

»  Virchow,!.  clt.,  p.  80. 
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prognosis  should  be  very  guarded,  a.s  the  disease  asstimes  a  miieh 
more  severe  cliaracter,  and  ia  more  tVti4Uoiitly  coinplieatod  with 
serious  aitections  of  tlie  cornea.  On  account  of  the  impiediraent 
produced  in  the  ititra-ocuhir  cirenlatioii  by  the  exophtluilmc>s,  the 
retinal  veins  are  sometimes  dilated  and  tortuous,  hut  otherwise 
there  are  no  changes  iu  the  fundus,  and  tlie  function  of  the  retina 
is  generally  unim|»aire(L  Hy|L>ermetropia  may  arise  on  accoutit  of 
the  flattening  of  the  e^^e. 

With  regard  to  troatinciit,  the  most  benefit  seems  to  be  derived 
from  the  administration  of  tonics,  more  esj>ecially  the  preparations 
of  quinine,  toi!:ether  with  a  generous  diet,  plenty  of  o|»en-air  exer- 
cise, hikI,  if  necessary,  a  change  of  air  and  a  prolonged  '  e 
in  the  country.  Both  Yon  Graefe  and  Trousseau^  con.'^i  at 
preftarations  of  steel  are  contra-indicated,  more  esf»ecially  when 
there  is  much  excitation  of  the  vascular  system.  Trousseau  strongly 
recommends  the  use  of  digitalis,  which  is  to  be  freely  given  until 
the  pulse  sinks  to  70  or  tiO  Iteats  a  minute,  wIjcu  the  dose  is  to  be 
considerably  diminished  or  the  remedy  suspeiided.  He  also  advo- 
cates bleeding  to  diminish  the  danger  of  asphyxia  from  the  j^ix^ssure 
of  the  congested  thyroid,  and  to  alleviate  the  violent  palpitations 
of  the  heart.  He  has  likewise  found  benefit  from  hydmj»athy,  mui 
the  continuous  application  of  cold  compresses  on  the  thyroid  and 
over  the  region  of  the  heart.  On  the  other  hand,  be  is  opjosed  ro 
the  use  of  iodine  in  eases  of  exojihthalmic  goitre,  although  be  ad- 
mits that,  in  n\YQ  and  excejitional  instances,  it  may  leinporarily 
prove  benelicial.  I  have  often  derived  much  benefit  from  the  ad- 
ministration fjf  quiinne  and  steel,  combined  with  large  dosed  of 
digitalis,  if  there  is  ^^reat  aecelerution  of  the  heart's  action.  Should 
the  steel  be  not  well  borne,  I  only  give  quinine  and  digitalis.  Dr. 
Cheadle,'  in  his  recent  pa{>er  on  Exoj^lithalmie  Goitre,  stutes  that 
he  has  employed  iodine  with  advantage  both  internally  and  topi- 
cally to  the  throat,  and  believt^s  that  it  is  probably  most  useful  in 
those  coses  in  which  the  goiti^  is  large  and  exerts  dangemus  pres- 
sure. A  firm  compress  bandage  will  ofttn  cause  tlie  exophthalmos 
to  diminish  consiilorably. 

Ciidvanizat it'll  of  the  sym]mthetie  nerve  haw  lately  been  stronsjljr 
ix>ciininiendcfl,  amongst  others  by  Chvostek,*  atul  Moritz  Meyen^ 
The  latter  has  found  it  very  successful  in  curing  the  exophthuhuos 
and  the  goitre,  as  well  as  in  improving  the  general  health;  bat  on 
the  other  band,  it  does  not  appear  to  exert  any  infiuence  ou  the 
acceleration  of  the  pulse  or  the  palpitation  of  the  heart.  I  huve 
lately  tried  it,  and  in  one  case  with  marked  l>enefit,  as  to  the  dimi- 
nution of  tlie  exophthahnos.  I  generally  apply  tlie  iK»sitive  pole 
to  the  auriculo-muxillary  fossa,  and  the  other  I  move  gently  over 
the  closed  eyelids,  and  afterwards  over  the  goitre,  I  emplov'almtlt 
6-10  cells  tor  the  eye,  and  8-14  for  the  goitre,  applying  tlie  eleo* 

»  **Clia!qwe  M^'diciile,"  2d  edit.,  vol  li.  503. 

«  *'8l,  Gvorgu's  Hospital  Rfports/'  1809,  vol.  iv.  193. 

»  *^  Wirnor  Med.  Pn^sse,"  1869. 

*  Berl;iit?r  *^  Klin,  Wochvnsohrin/'  Sept.  23,  1872, 
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tricity  for  about  1 J  to  2  minutes  to  each  part.  We  may  besides  this 
galvanize  the  cervical  ganglia  of  the  sympathetic,  applying  one 
electrode  to  the  auriculo-maxillary  fossa,  the  other  to  the  6th  or  7th 
cervical  vertebra,  or  manubrium  sterni.  It  may  take  about  20-30 
sittings  before  any  very  marked  improvement  is  noticed  in  the  ex- 
ophthalmos or  goitre ;  and  considering  the  little  effect  that  other 
treatment  has  upon  the  disease,  I  think  that  galvanization  should 
always  have  an  extended  trial. 

The  peculiar  retraction  of  the  upper  eyelid  may  be,  if  necessary, 
alleviated  by  an  operation  upon  the  levator  palpebne,  as  has  been 
advised  by  Von  Graefe.  He  was  formerly  in  the  habit  of  recom- 
mending tarsoraphia  for  this  elevation  or  the  upper  lid,  but  now 
prefers  a  partial  tenotomy  of  the  levator  palpebne  superioris.  The 
latter  operation  is  to  be  performed  as  follows:* — The  horn  spatula 
having  been  introduced  beneath  the  upper  lid,  so  as  to  put  it  well 
on  the  stretch,  he  makes  a  horizontal  incision  through  the  skin  of  the 
upf»er  lid,  extending  nearly  the  whole  length  of  the  latter,  and  situ- 
ated about  1'"  above  the  upper  edge  of  the  tarsal  cartilage.  He  then 
divides  the  orbicularis,  or  still  better,  excises  a  small  horizontal  por- 
tion of  it,  in  order  to  gain  a  better  view  of  the  subjacent  parts.  A 
careful  exposure  of  the  tarso-orbital  fascia  will  bring  into  view  the 
vertical  or  oblique  striation  which  indicates  the  tendon  of  the  levator 
palpebne,  which  here  passes  over  into,  and  becomes  blended  with,  the 
cartilage.  With  a  very  narrow  knife,  the  point  where  they  are 
blended  is  then  to  be  incised  at  each  side,  so  that  only  a  narrow 
central  bridge  (of  about  1'"  in  width)  remains  standing.  Care  must 
of  course  be  taken  not  to  perforate  the  conjunctiva.  The  result  of 
the  operation  is  an  incomplete  ptosis,  which  diminishes  considerably 
during  the  first  few  weeks,  the  remainder  just  neutralizing  the  re- 
traction of  the  upper  lid  which  before  existed. 


6.— TUMORS  OF  THE  ORBIT. 

It  would  be  quite  beyond  the  plan  and  scope  of  this  work  to 
enter  at  length  into  all  the  varieties  of  tumor  that  may  be  met  with 
in  the  orbit,  as  well  as  the  points  of  difference  in  their  structure, 
diagnosis,  and  mode  of  development;  I  shall,  therefore,  confine 
myself  to  a  broad  and  practical  division  of  this  subject,  and  shall 
endeavor  briefly  to  give  the  most  characteristic  and  leading  fea- 
tures presented  by  tne  principal  varieties  of  tumor,  as  well  as  the 
different  modes  of  treatment  which  are  more  especially  indicated. 

Tumors  of  the  orbit  may  be  developed  primarily  in  the  latter, 
or  may  commence  within  the  eye  or  one  of  the  neighboring  cavi- 
ties, and,  gradually  increasing  in  size,  finally  make  their  way  into 
the  orbit.  As  long  as  the  tumor  is  confined  within  the  eye,  its 
progress  may  be  slow  and  protracted ;  but  when  it  has  once  per- 

'  Vide  Compte-Kendu  du  Congr^8 d'Ophthalmolo^e,  1867 ;  also  ** Kl.  MonaUbl.,'» 
1867,  p.  272. 
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forftted  the  oeolar  tnnicBk  its  growth^  bein^t  no  lonpef 
the  firm  sclefotie^  is  often  Teiy  n^nd,  so  tbst  it  mmv, ' 
titne,  sttaio  m  Terr  cotisidenible  size. 

TrnnoiB  laaj  be  deyeloped  &om  snj  pmrt  of  the  orbit ;  tlief  mmj 
spring  bom  the  bnctom  of  the  csTitj,  finom  its  walk,  or  finoto  iu 
moat  Ulterior  psrt  eloee  to  the  edge.  As  the  iDCubid  pny«^  ii»- 
creates  in  sixe,  the  evebsD  will  be  more  mud  more  protroded^  and 
the  direction  of  this  protmsioD  will  depend  npon  the  potMripsI 
sitiiatioii  of  the  tamor.  The  e^ophthmlmos  may  finaJIj  beeoiDe  w 
inresl^  that  the  ejeb&ll  is  qaite  poahed  out  of  the  orbit  Dfoti  the 
cbeek.  Tt>eether  with  the  protnision,  the  moveoieiiU  of  the  ^ol^ 
will  be  more  or  less  impdiired.  The  ejelids  are  geneffElJ  r  '^ 
and  a^ematoos,  mud  the  fsdemm  msj  be  so  gweaLt  that  it*is 
sible  to  judge  of  the  true  nature  of  the  ttuoor^  or  rt  may 
obecore  the  preseoce  of  the  latter.  If  the  ttmior  is  ehWAj 
at  the  upper  part  of  the  orl»it,  a  certain  degree  of  ptoiss  m  fre^ 
qoently  pcesent  The  eyelids  are^  in  other  casea^  greatlr  ev^led, 
their  exposed  eonjaoetiTal  $tir&oe  being  swoDesi  aiid*fledijr  iti 
appearance.  There  is  often  also  a  Terjr  eoorideraUa  dagwme  of 
ebemosis  of  a  dirty*  dnskr-red  tint.  'A^  ^ght  sajr  mdStr  fron 
the  optic  nerre  beii^  stxefched  or  prcsaed  apon  hr  the  twmnr*  or 
from  the  ini[«diinent  to  the  totra-omlar  eiicnlatioit.  The  cAvjc 
firom  the  retinal  veins  ia  retaided^  wjmftamm  of  infammatioai  of 
the  optie  oerre  maj  soperrene,  and  if  the  tnior  be  not 
the  optic  oerre  inar  Qndef  go  conaeciitive  atrophy.  Bot  the '. 
may  ako  be  greatlr  impained  or  erea  loat  mm  ii 
eztenslfe  akeration  of  the  cornea^  dependent  upon  its 
czpOBiire  to  the  action  of  ezteraal  irritanla^  when  thn  eye  ia  ani 
prntmded.  Performtioci  or  aloa^iag  of  the  coniin  nnij  csa 
aod^  the  contents  of  the  globe  cacnpi^g,  the  eye  wmj  ^amiallj' 
dergo  atrophy. 

In  attemptii^  the  remoral  of  any  tumor  of  the  orbit  T 
tioo^  we  abonld  always  take  into  anxions  oosiaideiation  its 
of  piogUMB,  soipected  nature,  and  aitnation ;  as  well  ms  the 


dilion  of  the  c^e,  and  the  genetml  health  of  the  patient. 

ia  still  sights  we  shoold  always  i 


If 


to  lemore  tlio 
growth^  if  possible,  without  samfidag  the  eye 
mote  espeinlhr  of  malignant  tnmors,  it  is'qoite  „ 
more  the  whole  of  the  morbid  growth  withont  the 
ere;  and  in  snch  iastances^  it  is  &r  wiser  to  snoi 
than  to  ran  the  risk  of  karing  portiona  of  tomir  Miind, 
the  ready  aonrce  of  a  recorrenee  of  the  fireaaSL     We 
pomUe^remore  the  tamor  throoa^  the  oonjnnctira,  bat 
not  |«aetieahle;  the  inetaioo  mnst  he  cairicd  fhroa^ 
the  lids.    Hie  incision  shoold,  in  soch  a  cnee,  be  always 
and  Mrfaaps  slightly  enrred,  so  as  to  eorreamad  with  tbe 
wfiakka  of  the  akin,  and  thns  aioid  the  liMnnalhiii  of 

1  to  work  in,  it  may 
We  shonld  always' 


tise 


if  thi 
tlaeskin 


In  Older  to  gun 

to  diride  the  ooler  caniho^ 
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pate  the  tumor  without  any  injury  to  the  neighboring  parts,  and 
for  this  reason  the  knife  must  not  be  too  freely  used,  but  the  attach- 
ments of  the  tumor  should  rather  be  loosened  with  the  tip  of  the 
finger,  the  handle  of  a  scalpel,  or  with  the  point  of  a  silver  knife. 
In  some  tumors,  it  is  necessary  to  gouge  out  the  different  portions, 
or  to  snip  them  off  the  walls  of  the  periosteum  with  a  pair  of 
blunt-pointed,  curved  scissors.  The  use  of  the  chloride  of  zinc 
paste  in  cases  of  removal  of  malignant  tumors,  as  well  as  those 
whose  recurrence  may  be  feared,  will  be  considered  when  speaking 
of  these  tumors  in  detail. 


(1.)  FIBROUS  TUMORS. 

The  fibrous  tumor  is  especially  characterized  by  the  fact  that  its 
structure  closely  resembles  that  of  the  radiating  fibrillar  connec- 
tive tissue,  the  tibrillse  being  closely  packed  together.  On  a  section, 
such  a  tumor  presents  a  firm  and  perhaj^s  somewhat  rough  surface, 
traversed  by  bundles  of  parallel  fibres.  Its  color  is  of  a  grayish- 
white  or  grayish-yellow  tint.  The  tumor  is  always  surrounded  by 
a  distinct  sheath  of  thickened  connective  tissue,  and  is  penetrated 
by  a  small  number  of  vessels.  These  tumors  may  undergo  secon- 
dary changes,  and  cysts  may  be  formed,  and  in  such  a  case  their 
firmness  is  diminished,  and  a  certain  degree  of  fluctuation  may  be 
perceptible;  and  if  this  is  considerable,  they  may  be  easily  mis- 
taken for  cysts.  Or  again,  they  may  undergo  osseous  or  calcareous 
changes,  the  bone  being  generally  met  with  in  the  form  of  small 
spicula.  ^ 

These  tumors  grow  from  the  periosteum  either  by  a  broad  base, 
or  by  one  or  more  pedicles.  They  are  generally  formed  near  the 
edge  of  the  orbit,  and  if  they  are  stalked,- they  may  be  felt  in  the 
form  of  small,  firm,  circumscribed,  moveable  growths.  The  con- 
sistence of  the  tumor  may  vary  very  considerably.  It  is  generally 
firm  and  hard,  from  the  thickening  and  condensation  of  the  ra- 
diating connective  tissue  elements.  In  other  cases,  however,  it  is 
softish  and  perhaj>s  lobulated,  or  the  surface  may  be  soft,  and  the 
central  portion,  or  that  nearest  to  the  point  of  origin  from  the 
periosteum,  may  be  firm  and  hard.  The  progress  of  the  tumor  is 
generally  very  slow,  and  the  firmer  varieties  do  not,  as  a  rule, 
acquire  a  very  considerable  size.  It  is  different,  however,  with  the 
softer  kinds,  as  they  may  attain  a  great  magnitude.  Thus  Mooren* 
mentions  a  fibrous  tumor  of  the  orbit  which,  after  a  former  opera- 
tion, attained  the  size  of  a  child's  head,  and  involved  the  bonas 
of  the  face  and  head.  Mr.  Critchett'  narrates  a  remarkable  case 
of  fibrous  tumor  of  the  orbit  removed  at  two  sittings.  Zehender* 
has  also  recorded  a  case,  in  which  he  successfully  removed  a  large 
fibrous  tumor  (preserving  the  eye),  and  applied  the  chloride  of  zinc 

1  Mooren,  ^^Opbthalmiatrische  Beobachtungen,*^  p.  41. 
«  *^Med.  Tim<^  and  Gazette,'*  1B52,  p.  465. 
»  ''A.  f.  0.,"iY.  2,  55. 
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paste  on  a  strip  of  plaster  to  the  bottom  of  the  orbit,  the  surface  of 
the  leather  on  which  the  caustic  paste  was  spread  hein^  turned 
outwards  away  from  the  eye,  and  the  latter  protected  by  tne  inter- 
position of  a  thick  layer  of  charpie.  This,  however,  only  just 
sufficed  to  save  the  eyeball  from  tlie  action  of  the  ptiste,  as  the 
outer  surface  of  the  globe  was  covered  by  a  slight  layer  of  eschar, 
the  sclerotic  remaining,  however,  uninjured. 

If  the  tibrouB  tumors  are  small  in  size,  and  situated  near  the  edge 
of  the  orbit,  they  can  generally  be  removed  without  any  danger ; 
but  if  they  are  large,  extend  deeply  into  the  orbit,  and  are  widely 
attached  to  the  periosteum,  eitber  by  a  broatl  base  or  by  sevemi 
pedicles,  operative  inferference  must  be  extensive,  and  may  Ret  up 
very  considerable  inflammation,  extending  perliaps  to  the  perios- 
teum of  the  orbit,  and  from  thence  to  the  brain*  Or  the  operation 
may  be  followed  by  fatal  erysipelas.' 


(2.)  SARCOMATOIJS  (FIBROPLASTIC)  TUxMORS. 

Sarcomatous  tumors  arc  particularly  distinguished  in  their 
mitmte  structure  by  the  fact  that  they  are  composed  of  variously 
shaped,  closely  packed  cells,  and  a  scanty  intercellular  substance. 
These  cells  vary  much  in  size  and  form,  being  stellate,  circular, 
olilon^c,  spindle  shaped,  etc.  If  tite  cells  contain  pigment,  it  is 
termed  melanotic  sarcoma.  The  fibro-ph^stic  variety  shows  marked 
spindle-shaped  cells  with  a  large  ovoid  nucleus  and  long,  perhaps 
subdivided,  filamentous  extremities.  On  account  of  this  peculiar 
shape  of  the  cell  and  these  long  terminal  projections,  it  was 
formerly  siijiposcd  tbat  tlie  connective  tissue  was  formed  by  a 
division  of  these  cells.  But  this,  as  Vircbow^  jioints  out,  is 
erroneous,  for  it  is  the*  special  characteristic  of  these  tumors  that 
their  cells  persist  as  cells,  and  do  not  become  developed  into  con« 
nective  tissue ;  for  if  this  development  took  place,  and  a  consider- 
able formation  of  fibrillar  intcrcelluhir  snl>stance  reall}^  occurrtnl, 
and  if  the  cells  were  traosfVuTned  into  tibres,  the  tumor  would 
simply  l>e  a  fibroma  and  not  sarcomatous.  In  tact,  tlie  fibro^plastic 
tunit>r  is  nothing  but  a  spindle-shaped  celled  sarcoma-  The  ma^ 
lignaiit  fibrtuis  and  recurrent  fibroid  tumors  of  Paget  are  also 
varieties  of  s*^ircoma.  Tbe  amount  of  the  tibrillar  Intercellqlar 
substance  varies  considerably  in  quantity.  In  some  cases,  it  H  firm 
and  dense,  in  others,  on  account  of  the  great  development  of  the 
cells,  it  may  have  nearly  disapjieared  ;  in  tbe  latter  cai»e,  thw 
tumor  is  very  soft  and  becomes  medullary.  In  rare  instance 
the  tumor  also  contains  cysts,  and  is  tlien  ternieil  ^*  cysto-sarcoma,'^ 

BarcoDiatous  tumoi-s  are  not  benign  in  character,  but  show  a 
great  tendency  to  infection  of  neighboring  organs^  eommencini 
first  in  the  homologous  tissues,  aud  then  passing  on  to  the  heten 


»  Tide  Mnckenscte,  p.  821  »  **  Kmnklxarte  Ge&chwul&te,*'  ii.  1,  180. 

•  Vide  "  Kl.  Monatsbl.,''  1809,  March,  H.  3. 
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logou8.  But  they  aftect  distant  organs,  and  as  the  lymphatic 
glands  frequently  remain  unaffected,  it  has  been  supposed  that 
the  infection  is  carried  more  by  the  blood  than  by  the  lymphatic 
vessels. 

According  to  Virchow,  the  sarcomatous  tumors  of  the  orbit  "are 
generally  developed  fix)m  the  adipose  cellular  tissue  behind  the 
eye,  after  a  time  pushing  the  eyeball  out  of  the  orbit,  and  appear- 
ing beneath  the  conjunctiva  in  the  form  of  round,  firm  protru- 
sions, finally  assuming  a  fungoid  character.  Their  commencement 
may  often  be  traced  to  distinct  traumatic  causes.  If  no  operation 
is  performed,  the  eye  is  in  the  end  destroyed  by  pressure  or  in- 
flammation, and  at  the  best  becomes  atrophied.  Or  again,  the 
fungus  may  grow  inwards,  reach  the  dura  mater,  invade  the 
cranium,  and  generally  ends  in  metastases,  amongst  which  those 
of  the  bones  of  the  skull  are  the  most  remarkable.  Most  of  the 
orbital  sarcomata  have  a  softish  consistence,  and  belong  to  the 
nielano-,  myxo-,  or  gliosarcomata.  They  are  generally  multi- 
cellular. But  even  those  consisting  of  smaller  cells  may  be  operated 
upon  with  success."*  Frequently,  the  sarcomatous  tumors,  espe- 
cially melanotic  sarcoma,  originate  in  the  eyeball,  and  subsequently 
make  their  way  into  the  orbit.  In  some  cases  the  sight  remains 
perfect  for  a  long  time,  in  others  it  becomes  greatly  impaired  or 
entirely  lost  from  optic  neuritis,  atrophy  of  tne  optic  nerve,  de- 
tachment of  the  retina,  extension  of  the  tumor  into  the  optic 
nerve,  etc. 

The  great  danger  of  the  disease  is  its  extension  into  the  neigh- 
boring cavities,  the  bony  walls,  which  separate  these  from  the  orbit, 
being  destroyed  by  caries  or  necrosis,  or  worn  through  by  the  pres- 
sure of  the  tumor.  In  such  a  case,  the  extension  of  the  growth  in 
an  outward  direction  may  be  slow  and  protracted.  The  operator, 
thinking  that  he  has  only  to  deal  with  a  moderate,  sharply  defined 
tumor,  is  surprised  to  find  it  extending  far  into  neighboring  cavi- 
ties,  in  which  it  has  perhaps  reached  a  very  considerable  size 
(Stellwag). 

But  the  tumor  may  be  originally  developed  in  some  other  cavity, 
as  for  instance  the  nasal  fossa,'  or  antrum  of  Highmore,*  and  extend 
thence  into  the  orbit. 

These  tumors  are  verv  apt  to  recur,  and  may  have  to  be  operated 
upon  several  times.  Thus  in  a  case  narrated  by  Mr.  Quain  he 
Oj^rated  three  times.^  If  the  sight  is  unaffected,  we  should  en- 
deavor to  remove  the  tumor  without  sacrificing  the  eyeball,  and 
in  order  that  all  remains  of  the  morbid  growth  may  be  removed, 
the  chloride  of  zinc  paste,  spread  upon  strips  of  lint,  should  be 
inserted  into  the  wound,  care  being  taken  that  the  dry  side  of  the 
lint  is  turned  towards  the  eye,  and  the  latter  should  be  still  further 
protected  by  the  interposition  of  layers  of  charpie.    That  the  caustic 

»  **Krankha(te  GeschwtiUte/'  p.  349. 
«  Graefe,  "A.  f.  O./M.  1,419. 

*  Pa<;en8techer,  *^  Eliniscbe  BeobachtUDgen,**  i.  76,  1S61. 

*  "Med.  Times,"  1S54,  No.  204. 
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may  be  applied  without  hijury  to  the  eyeball  or  its  muscles 

alrcnidy  eliowu  in  Zeheiuler'a  case ;  Mr.  Ilulke^  ha^  more  lately 
ptiblinbed  a  aiuiilar  instance.  The  eyeball  may  generally  be  an  Ted 
as  long  m  the  disease  has  not  extended  into  the  conical  s] 
(Afn^keltrichter)  incloeed  by  the  four  recti  muscles  (Qraefe),* 

But  where  the  disease  is  extensive,  the  eyeball  lost,  or  there  is 
IK*  doubt  as  to  the  maligimnt  nature  of  the  disease,  the  globe  mu 
be  excised  with  the  tumor,  and  the  latter  should  be  as  thoroiighl 
removed  as  jKissible.  But  the  excision  of  tlie  morbid  growth  %vitl 
the  knife  and  Ijlunt-pointed  curved  scissors  alone,  will  not  suffice 
in  cases  wOiere  tlie  tumor  is  of  a  sarcomatous  or  carcinomatous 
nature,  an<l  inliltrates  more  or  less  the  neighboriug  structures  ;  for, 
tljen  it  cannot  with  certaint}'  lie  completely  removed,  and  retauauta^ 
of  tumor  are  sure  to  be  left  hehind.  The  surgeon  should  endeavor 
to  remove  as  much  as  possible  of  the  morbid  growth  by  cbippiug 
it  away  from  tlie  walls  of  the  orbit,  exploring  beforehand  with  the 
fintrer  the  mass  whiel)  he  is  about  to  excise.  If  the  walls  of  the 
orbit  are  also  attecte<l,  the  periosteum,  or  even  |)ortioii9  of  the 
diseased  bone,  may  be  readily  removed  with  the  elevator.  In 
oj'der  to  check  the  hemorrhage,  and  to  d  est  my  any  reniaiuiiig 
portions  of  the  morbid  growth  which  cannot  be  readied  with  the 
scissoi's,  the  hot  iron  sbould  be  applied  to  the  wounded  8Urfaee,i^ 
and  then,  when  all  blee<ling  hiUi  ceased,  the  chloride  of  zinc  paste, 
s[>read  u[K)n  strips  of  lint,  is  to  l>e  applied  to  the  wound.  Tb 
cblori<le  of  zinc  j^aste  lias  been  used  extensively,  and  most  suce 
fully,  at  the  Middlesex  llosjiital,  where  the  following  formula  is 
generally  en  I  ploy  t*d  :  One  part  by  weight  of  chloride  of  zinc  ia 
rubbed  up  with  ibnr  parts  of  flour,  to  wFiich  suiBcient  tiuctura  opii 
is  a*ldcd  to  make  a  paste  *>f  the  consistence  of  honey. 

To  many  surgeons  the  use  of  the  hot  inm  and  of  an  escharotic 
to  the  orbit  will  ai>]>ear  a  most  dangerous  nroceeding,  on  account 
of  the  thinness  of  the  roof  of  the  (jrbit,  which  divides  it  froni  the 
lirnin.  Eut  experience  proves  that  this  j»roceeding,  if  carefully 
and  expertly  performed,  is  not  fraught  with  any  particular  risk^ 
for  the  action  of  the  hot  iron  is  BUperfieia!,  and  that  of  the  chlo- 
ride of  551  nc  can  be  also  very  well  regulated,  Moreover,  it  pro- 
duces little  or  no  constitutional  disturbance,  and  only  excites  slight 
iuthunnnition  of  the  living  tissues  beyond  the  slough*  The  truth 
of  these  statements  is  sufficiently  proved  by  the  very  remarkable 
cases  in  which  this  line  of  treatment  has  been  pui-sued  by  Mr.  D« 
Morgan,  Mr,  Moore,  Mr.  Hnlke,  and  Mr.  Lawson,  and  which  huv^d 
been  broiiglit  betbre  the  notice  of  the  profession  at  dilterent  peritxls. 

Mr.  Ilulke^  reports  a  very  interesting  case  of  large  fungating 
nielunotic  sarcoma  which  Ijad  becrune  develoijcd  from  a  shrunken 
eyeball,  tilled  the  cavity  of  the  orbit,  and  protruded  between  the 
eyelids,  which  was  successfully  extirpated  with  the  aid  of  the 
actual  cautery  and  chloriile  of  zinc  paste. 


ste^^B 


•  **n.  u  o.  n.  Rpp.,'*T.  4,  »45. 

■  '*li  L.  a  H.  Rep,/'  V,  8,  181. 
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A  very  interesting  and  important  case  of  recurrent  fibroid  tumor, 
which  has  been  operated  upon  several  times  by  Mr.  Lawson,  is 
recorded  in  the  "  R.  L.  0.  H.  Reports,"  vi.  3,  206. 

(3.)  FATTY  TUMORS  OP  THE  ORBIT. 

The  fatty  tumors  are  developed  in  the  adipose  cellular  tissue  of 
the  orbit,  either  in  its  cavity  or  between  the  recti  muscles,  just  be- 
neath the  conjunctiva.  They  generally  occur  in  early  life,  and 
are  sometimes  perhaps  congenital.  They  increase  slowly  in  growth, 
are  not  accompanied  by  any  symptoms  of  pain  or  inflammation, 
and  vary  much  in  size  and  consistence.  The  latter  will  depend 
upon  the  relative  amount  of  the  fatty  material,  and  the  firmness 
and  quantity  of  the  fibro-cellular  tissue.  Thev  are  often  verv 
elastic  to  the  touch,  and  give  rise  to  a  sense  of  fluctuation,  which 
may  deceive  us  as  to  their  true  nature,  and  cause  them,  perhaps,  to 
be  mistaken  for  a  cyst.  No  difficulty  is  generally  experienced  in 
their  removal,  which  should,  if  possible,  be  done  from  within  the 
eyelid. 


(4.)  OSSEOUS  AND  CARTILAGINOUS  TUMORS. 

Accordinsj  to  Mackenzie,*  we  may  distinguish  three  forms  of 
exostosis  of  the  orbit:  1,  the  cellular;  2,  the  craggy,  or  semi-carti- 
laginous; 3,  the  ivory.  The  cellular  exostosis  is  characterized  by 
its  being  composed  of  an  osseous  crust,  which  surrounds  a  softish 
substance,  traversed  by  numerous  delicate  bony  partitions.  Some- 
times, it  may  contain  hydatids.  This  form  of  exostosis  springs 
from  the  i)erio8teum,  does  not  generally  acquire  a  considerable  size, 
and  may  remain  quite  stationary.  The  craggy  or  semi-cartilagi- 
nous exostosis  generally  consists  in  the  centre  of  osseous  laminae, 
which  are  surrounded  by  cartilage,  over  which  the  periosteum  may 
be  imperfectly  traced,  but  it  has  no  complete  shell.  It  may  grow 
from  the  cancelli  or  from  the  perios- 
teum. The  ivory  exostosis  is  the 
form  most  frequently  met  with  in 
the  orbit;  it  is  excessively  hard,  and 
consists  of  perfectly  developed,  dense, 
and  very  firm  bone  tissue.  Accord- 
ing to  Mackenzie,  it  originates  in  the 
diploe,  presses  the  compact  tissue  of 
the  bone  before  it,  and  forms  a  round, 
smooth,  or  somewhat  nodulated  tu- 
mor. [Fig.  193.]  It,  moreover,  shows 
a  diai>osition  to  extend  into  the  cra- 


[Fig.  198.] 


mum. 
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Exoitotit  frequently  nperrenes  trpm  pericHiitb  and  cstitim,  i 
Diaj  be  rlu£  to  a  «erofuloiid  or  ajphilitic  dmtliesia,  or  be  proda 
by  uijurimj  MUah  ma  falls  or  blows  upon  ibe  orbit,  or  hy  fructur 
of  the  latter 

These  osseoos  tmiiors  are  more  or  leas  hard  to  the         '      '    x 
their  firogren  and  growth,  and  geoendlj  aooompari  ^ 

no  pain  or  inflatnmatorjr  Bjrmptoms.      Somef  ttnes,  tbe  pain  maj 
however,  be  eevere,  more  especiallj  if  eymploms  of  perirh^fifl 
iiuf*ervene  in  tbe  coarie  of  tbe  disease.    The  degree  of  exoph 
and  imjtaimient  of  the  morementd  of  the  eye  will  vary  witn  n 
extf^nt  fthfl  *Uii«tion  of  tbe  exostosis.     It  is  often  qnite  impoasit 
to  determine  the  exact  nature  of  the  disease   before   opeiutic 
more  eAfjeclally  when   the  tumor  id  situated  deep  iti   tbe  orbil 
Ivory  exostosis  is  frequently  developed  from  the  frontal  or  ethtuotd 
bone. 

In  the  early  stage,  the  tr^tment  should  be  directed  to  promote 
the  tibf^^rption  of  the  tumor^  by  the  administration  of  the  ioilic 
of  i>r»ti»iMUUn  internally,  the  ajiplication  of  meirurial  ointment  ov« 
th«^  brow,  etc.  Tbe  patient  s  genera!  health  must  be  attendeil  to, 
and  kept  up  by  a  generous  diet  and  tonics,  residence  in  the  eoautry 
or  at  the  8oa  side,  etc. 

If  the  exostosis  18  small  ntid  remains  stationarj',  it  should  not  be 
interfered  with  by  or>emtion.  But  if  it  is  increasing  in  size  and 
ifl  [iroducing  exophthalmos,  etc,,  the  surgeon  should  endeavor  to 
remove  it. 

The  tumor  should  be  freely  exposed  by  one  or  more  iticisious, 
carrieil  through  the  integuments  and  between  the  fibres  of  the 
orhicuhirifl,  or,  if  necessary,  by  dissecting  back  the  lids.  In  order 
to  gain  plenty  of  r<^>om,  it  may  al*»o  be  necessary  to  divide  tbe  cot 
miHHure  of  the  lidK.  Tbe  tumor,  having  been  thus  exposed,  is  to  In 
stripi»«.»d  of  its  periosteum  and  carefully  excised  with  a  i»^calj>eK 
sittted  hy  cutting  pliers  and  strong  bone  force|>fi.  Great  care  nil 
be  taken  not  to  injure  the  up|*er  and  inner  wall  of  the  orbit  by  a 
rough  and  thought li-ss  use  of  the  iuMrument^.  The  ivory  exostc 
are  fr*M|Uently  f^o  (inn  and  hard,  and  so  intimately  and  widely  oor 
ne«*ted  with  the  hmre,  that  it  i.^  only  po^^sible  to  remove  a  certaii 
nortion  of  the  niorlnd  growth.  Mr,  llaynes  Walton  narrates  a  am 
ni  which  he  successfully  roruoved  a  large  ivory  exostosis,*  Two 
Bimilar  instances  are  recorded  by  Maisonneuve, 

Sometimes,  however,  the  tumor  is  so  excessively  hanl,  and  its 
attachruent  so  extensive,  tliat  it  resists  all  the  efforts  made  with  this 
Baw,  cutting  pliers,  or  mallet ;  little  spliuters  of  hone  may  be  cbipjieci 
olf,  hut  the  great  faa>^K  of  the  growth  is  impregnable,  and  tbe  o(»e' 
ration  has  to  be  abandoned.  8ueh  instances  have  been  recoi^ded  by 
Mackenzie'  and  Kruipp.*  In  Kiuipp's  case,  seven  weeks  after  the 
0|M_-ration,  the  first  five  having  been  passeil  very  quietly  and  fav< 
auly,  the  patient   was  attacked  with  symptuuia  of  meningitis,  < 


»  »*  8iirgic«l  DiftCRses  of  iho  Eye,''  280. 
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which  she  died.  On  post  mortem  examination,  a  general  thicken- 
ing of  the  cranium  was  discovered,  together  with  a  large  exostosis, 
about  the  size  of  a  goose's  egg,  springing  from  the  frontal  bone. 
In  a  subsequent  case  of  ivory  exostosis,  Knapp  succeeded  in  remov- 
ing the  tumor.^ 

The  true  cartilaginous  tumors  (enchondroma)  are  only  very  rarely 
met  with  in  the  orbit.  Many  of  the  cases  which  have  been  re- 
corded under  this  name,  were  in  reality  instances  of  osteo-steatoma 
or  osteo-sarcoma.  This  mistake  is  the  more  easily  made,  as  some 
of  these  tumors  in  the  course  of  their  development  undergo  carti- 
laginous changes  before  becoming  ossified. 

Although  these  cartilaginous  tumors,  as  a  rule,  spring  from  the 
bone,  they  may  also  become  develoj>ed  from  the  softer  tunics  of  the 
orbit.  They  are  most  frequently  met  with  in  youthful  individuals. 
In  a  case  of  Von  GraefeV  it  occurred  in  a  child  only  seven  months 
old,  it  being  stated  that  the  tumor  had  existed  since  the  first  mouth 
after  birth. 


(5.)  CYSTIC  TUMORS  OF  THE  ORBIT. 

Cysts  may  occur  at  various  parts  of  the  orbit,  either  deep  in 
its  cavity  behind  the  eyeball,  or  near  its  upper  or  lower  margin. 
Whilst  some  of  these  cysts  contain  hydatids,  others  are  developed 
from  the  follicles  of  the  lids.  At  first,  their  true  nature  may  be 
readily  recognizable,  but  when  thev  attain  a  considerable  size,  the 
connection  between  the  cyst  and  the  follicle  mav  become  so  atten- 
uated, stretched,  or  even  torn  through,  that  their  real  mode  of 
origin  is  often  overlooked.  The  consistence  and  contents  of  these 
follicular  cysts  are  subject  to  considerable  variations.  Thus  in  the 
atheromatous  form,  the  contents  are  of  a  friable,  cheesy,  or  curdy 
nature;  whereas,  in  the  steatomatous  they  rather  resemble  suet. 

Other  cysts  spring  from  the  glandular  structures  of  the  conjunc- 
tiva, and  may  contain  a  yellow,  serous,  or  rather  viscid  and  albu- 
minous fluid,  like  white  of  egg  (the  latter  kind  of  cvst  is  termed 
hygroma).  They  may  be  about  the  size  of  a  pea  or  bean,  and  sit- 
uated near  the  surface  of  the  conjunctiva.  JBut  they  sometimes 
extend  back  into  the  orbit,  attain  a  very  considerable  size,  and  then 
give  rise  to  great  exophthalmos.  In  rare  instances,  the  cysts  con- 
tain a  brown  hemorrhagic  fluid. 

Some  orbital  cysts  have  been  found  to  have  hairs,  etc.,  growing 
from  their  internal  walls. 

Two  kinds  of  hydatids  are  met  with  in  the  orbit,  the  echino- 
coccus,  and  the  cysticercus.  The  former  is  much  larger,  and  occurs 
in  greater  numbers  than  the  cysticercus.  Thus  echinococcus  may 
acquire  the  size  of  a  filbert,  and  be  present  in  great  quantities, 
causing  an  excessive  protrusion  of  the  eye.  In  a  case  of  Lawrence's, 
quoted  by  Mackenzie,^  half  a  teacup-full  of  echinococci,  varying  in 

«  **K1.  MonatBbl./'  1865,  876.  «  "A.  f.  0.,"  I.  1,  415. 
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sAze  from  ft  jiea  to  a  filbert,  were  emptied  from  an  orbital  cyst.     Mr. 

~  '  sonic 


Bow r  11  a u,^  operated 


up* 


lewbat  similar  cafie,  in  which   th 


bii(  as  large  marbles 
"Vv  a  1  d  b  a  11  e  r  'h  ,'^  so  1 1 1  c 


bydatidB  came  away  a  few  davfl  after  the  operation.  Two  were  . 
'  LIS,  the  third  al>oLit  half  the  size.  In  a  case  of 
some  of  the  hydatids,  of  which  there  wan  a  great 
quantity,  bad  acijiiired  the  yize  of  a  hazel  nut*  The  hydatid  is 
inelosed  in  a  wipsule  of  tbickened  connective  tissue,  besides  the 
proi^er  cyst  wall.  The  cysticerci  are  much  smaller  in  ?iize  thaa  the 
echinococci,  and  their  cyst  wall  much  slijLjhter  and  thinner, 

Cysitie  tumors  of  the  orbit  are  generally  slow  in  their  progreesjl 
and  may  remain  bnt  praall  in  size;  if  tbey  however  grow  consider- 
ably, the  eyeball  will  o:nidually  be  protruded.  The  development 
IS  generally  utiacconipanied  by  ^ny  pain,  but  when  they  are  very 
large,  and  have  caused  great  exoplithalmos,  the  auflerings  of  tlie 
patient  are  often  most  intense,  the  i>ain  extending  fie rUaps  over 
the  cor respo!! ding  side  of  the  head  and  face.  The  tumor  is  not, 
however,  tentler  to  the  touch.  If  the  cyst  is  situated  near  the 
front  of  the  orbit,  so  that  it  can  be  ^een  and  felt,  it  will  present  a 
round  or  ovid  appearance  [Fig.  104],  of  varying  size,  and  is  ob- 
served to  be  quite  unconnected  with  tlie  eycbalb     When  the  cyst 

wall    IB  thin  and  soft,  the  tu- 
fFig.  104.  ixior  will  be  very  elastic  to  the 

touch,  and  distinctly  fluctu- 
ating. If  firm  pressure  is  ap- 
plied, it  may  perbai>8  be  made 
to  recede  into  the  orbit,  re- 
appearijig,  bowever,  when  the 
l»ressure  i^  relaxed.  If  the  cyst 
wall  is^  thick,  or  tlje  iategu- 
ments  over  the  tumor  are  swol- 
len, the  latter  will  on  a  8Uf>e( 
1^  ficial    examination    feel    ftom< 

#^,.^^^  what  firm,  the  fluctuation 
.^^^  ^  being  only  discovered  on  deeper 
>>'^     pressure. 

When  any  doubt  exists  as  to 
tlie  nature  of  the  tumor,  an 
exploratory  puncture  or  inci« 
ion  should  be  made,  and  tbea,1 
if  the  cyst  is  found  to  be  only 
moderate  in  extent  and  not  reaching  very  far  back,  and  if  its  con- 
tents are  dense,  it  should  be  excised,  wiiich  is  best  done  by  dts- 
fiecting  it  out  with  tbe  aid  of  a  spatula,  or  the  curl  of  the  handle  of 
a  scalpel,  assisted  by  tbe  finger.  If  the  contctits  are  fluid,  and  the 
cyst  is  large,  it  will  be  better  to  empty  it  (if  necessary,  rej:»eated 
seveml  times)  by  an  incision,  and  tben  io  i>ermit  it  to  clope  by  ad* 
hesive  inflammation.  Sometimes  strij^s  of  Hut  are  inserted,  thus  set* 
ting  up  suppurative  inflammation  ;  but  this  is  dangerous  if  the  cyst 
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extends  deeply  into  the  orbit,  as  the  inflammation  might  extend  to 
the  lining  membranes  of  the  brain.  Injections  of  iodine  have  been 
recommended,  but  they  are  also  accompanied  by  considerable  risk. 

I  may  state  that  at  the  commencement  of  the  disease  it  is  often 
extremely  diflicult,  or  even  impossible,  to  diagnose  with  anything 
like  certainty,  whether  the  nature  of  the  orbital  tumor  is  benign 
or  malignant.  There  are,  however,  certain  points,  which  may 
assist  us  in  our  diagnosis.  Thus,  in  malignant  affections  the  gen- 
eral health  of  the  patient  mostly  suffers  considerably  even  at  an 
early  stage ;  whereas,  in  the  benign  tumors  this  is  not  the  case,  the 
patient  retaining  good,  and  even  blooming  health,  excepting  indeed 
the  tumor  has  attained  a  very  considerable  size,  and  produces  great 
pain  by  pressing  upon  the  eyeball  or  stretching  the  nerves. 

The  progress  of  a  malignant  tumor  is  also,  as  a  rule,  much  more 
rapid  than  when  it  is  benign.  The  rapidity  of  its  growth  will, 
however,  vary  according  to  circumstances.  Thus,  as  long  as  it  is 
confined  to  the  posterior  portion  of  the  orbit,  the  pressure  of  the 
eyeball  ofters  a  certain  degree  of  check  to  its  development,  and 
somewhat  j*estrains  its  rapid  growth.  The  same  is  tne  case  in 
intra-ocular  malignant  tumors,  whose  progress  may  be  compara- 
tively very  slow  as  long  as  they  are  confined  by  the  external  coats 
of  the  eye ;  but  when  these  have  once  given  way,  and  the  tumop 
8|»rout8  forth,  its  increase  in  size  is  always  most  marked  and  rapid. 
The  pain  is  also  much  more  intense  and  continuous  in  malignant 
tumors,  but  this  symptom  is  not  very  reliable,  for  even  in  benign 
tumors  it  may  be  very  severe,  if  the  eye  is  much  protruded. 

Von  Graefe*  lays  great  importance  upon  the  degree  to  which  the 
muscles  of  the  eye  and  their  nerves  are  implicated,  as  a  point  of 
diagnosis  between  benign  and  malignant  tumors  of  the  orbit. 
Malignant  growths,  according  to  him,  always  cause  a  much  greater 
and  earlier  impairment  of  the  movements  of  the  eye,  so  that  the 
latter  may  be  already  almost  immoveable,  whilst  the  exophthalmos 
is  yet  but  slight  in  degree.  In  estimating  the  amount  of  immo- 
bility, we  must,  of  course,  take  into  consideration  the  mechanical 
effect  of  the  tumor,  and  the  change  of  position  of  the  eyeball. 

The  skin  and  neighboring  parts  are  more  frequently  affected  in 
malignant  tumors,  so  that  the  boundaries  of  the  latter  cannot  bo 
so  exactly  made  out,  and  the  skin  is  not  so  moveable  over  them. 
Malignant  growths  of  the  orbit  are  also  of  more  common  occurrence 
in  children  than  in.  adults.  Thus  Leber  has  found  that  in  one- 
third  of  the  cases  of  cancer  of  the  eye  and  orbit,  the  patient*  were 
under  ten  years  of  age. 

Whether  or  not  tlie  tumor  springs  from  the  eye  or  is  continuous 
with  it,  may  be  estimated  by  the  nature  of  the  movements  of  the 
eyeball.  If  the  movements  take  place  round  the  turning  point  of 
the  protruded  eye,  it  proves  that  the  normal  layer  of  connective 
tissue  between  the  posterior  hemisphere  of  the  eyeball  and  the 
tumor  still  exists.     Whereas  if  the  tumor  and  the  globe  are  con- 

i  "A.  f.  O.,"  X.  1,  194. 
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tmuoiis,  the  raovements  will  not  be  round  the  turning  point  of  the 
eye  ((4raefe). 

Cnncerous  tumoi*3  of  the  orbit  niay  be  developed  from  the  walU 
of  the  latter,  from  the  adipose  cellular  tissue,  or  may  extend  into 
the  orhit  from  neighboring  cavities  or  from  the  eyeball. 

The  mednllary  and  melanotic  cancer  are  far  more  frec|Uently  met 
with  in  the  orbit  than  iscirrhug. 


(6,)  SCIRRHUS. 

Seirrhus  of  the  orbit  is  generally  dne  to  some  injury,  or  to  prio? 
inflammation.  It  may  ?Low  itself  in  the  form  of  one  large  scirrhoo:* 
mae^s  imiilicating  the  whole  of  the  orbit,  or  in  the  form  of  small, 
circumscribed,  hard  tuinors,  whioli  closely  resemble  exostoses  in 
their  apjxiarance.  Its  growth  is  generally  slow,  and  not  accompa- 
nied  by  much  or  severe  pain. 

Tlie* following  case  of  scirrhous  tumor  of  the  orbit  is  of  rare  ira- 
portaiice  and  interest,  as  illn>5trating  the  great  benefit  to  be  derive^l 
from  extirpation,  followed  by  the  application  uf  the  hot  iron  and 
chloride  of  zinc  paste. 

A  woman,  aged  48.  upon  her  admission  into  the  Middlesex  Hos- 
pital under  Mr.  Lawsou,  January  30th,  1866,  had  her  left  eye  [»ro- 
tnuhHl  a  full  inch  beyond  its  fellow  by  a  liard  solid  growth,  which 
could  be  distinctly  felt  with  tlie  ringer  to  be  tilling  tbe  orbit.  The 
surface  of  tite  cornea  was  ulcerated,  and  the  eye  had  only  percep- 
tion of  ligiit,  Tlie  upper  liii  could  not  close  over  the  globe.  About 
four  months  Ijcfore  her  adraissinn  a  hard  scirrhous  tubercle  wat 
noticed  in  front  of  the  ear,  it  was  now  about  the  size  of  a  bean. 
Mr.  Lawson  excised  the  eyeball  and  the  whole  of  the  cancer  down 
to  tbe  orbital  walls,  and  then  applied  the  actual  cautery  to  arrest 

tlie    bleeding*     Strij^  of  lint. 


Fig.  195. 


Ji 


^%^ 


ing* 
covered  with  chloride  of  zinc 
paste,  were  then  applied  to  the 
bottom  of  the  orbit  and  around 
its  walls.  He  next  excised  the 
tubercle  on  tbe  face,  and  also 
applied  to  this,  after  all  bleed- 
ing had  ceased,  the  chloride 
of  zinc  paste.  Large  superfi- 
cial sloughs  were  at  fir«t  de- 
tached, and  in  about  three 
months  afterwanls  the  whole 
bony  orbit  became  conipletely 
detached,  and  Mr.  Lawsun 
pulled   it  away  in   one   piece 

(Fig,  nsy 
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The  exact  ai^e  and  appear- 
ance of  the  orbit  after  its  re- 
moval aiH3  here  very  correctly 
repreeented.  It  is  now  in  tlie 
ijiuseani  of  tlie  Middlesex  Hos- 
pital. Tlie  patient  bad  a  good 
deal  of  jmin  in  the  head  and 
sickness  during  the  separation 
of  the  bone  from  the  neighbor- 
ing tissues,  but  all  these  syinp* 
tonis  at  once  ceased  after  the 
orbit  had  come  away. 

Up  to  this  date,  June,  1873, 
neiirly  7J  years  after  the  ope- 
ration, she  is  still  j>erfectly 
well,  and  has  had  no  recur- 
rence of  the  disease,  II er 
present  appearance  is  well 
ilhistmted  i!i  Fig.  196-* 


rig.  loe. 


(7.)  MEDULLARY  CANCER. 

This  IS  especially  distinguished  by  its  soft  consistence,  which 
gre;itly  resembles  that  of  rice,  by  the  jKiculiar  cauliflower  excre- 
scences, or  the  red,  tle.^by,  fungou!^  appearance  (fungus  liaMiiatodes) 
which  it  presents  when  protruding  tVoni  the  orbit".  The  form  of 
the  tumor  may  be  tolerably  circumscribed,  and  it  may  not  be  very 
adherent  to  the  periosteum  ;  or  it  may  be  closely  connected  with 
the  hitter,  also  invading  and  destroying  the  muscles  of  the  eye,  the 
periosteum,  and,  tinally,  the  bones  of  the  orbit,  and  then  extending 
into  the  neighboring  cavities*  It  may  likewise  extend  along  the 
optic  nerve  to  the  brain. 

The  tumor  may  grow  with  considerable  rapidity,  and  attain  an 
enormous  size,  and  this  is  esjiecially  the  case  when  it  recurs,  after 
the  eyeball  and  the  primary  tumor  have  been  extirpated. 

The  following  case  of  ilr.  Dc  Morgan's  graphically  illustrates 
the  apjtearances  presented  by  such  a  tumor,  as  well  as  the  mode  of 
treatment  which  should  be  adopted,  and  which  proved  successful 
for  a  period  of  14  months,  when  the  patient  died  from  a  secondary 
tumor  in  the  cranium,  the  disease  having  travelled  back  along  the 
optic  nerve. 

The  fmtient,*  James  Vinall,  was  33  years  of  age,  healthy,  and 
also  of  a  healthy  family,  when  he  received,  in  August,  18ri3,  a 
blow  on  the  left  eye.  In  two  months  the  sight  became  impaii^l, 
and  there  waa  deep-seated  pain  in  the  orbit,  and  in  February,  1864, 
lie  was  fjuite  blind  in  this  eye,     Mr.  Woolcott  detected  an  intra- 

I  These  woodcota  (which  were  kindly  lent  by  Mr.  Lawaon  to  the  «mUior)  vm 
from  i>l  i»9  hy  Mr.  HeUch. 

i  i»  J  al  Bociely's  Transactions,"  1866,  965. 
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ocular,  eilioerow  iprowth,  aiMl  remored  the  eje  on  the  2fhh  ApriL 
The  [«itfl  b«a1ed  iii|>idl>%  and  bU  bettlth  taipriyv^d.     In  Maj  '  ^ 
btd  tgmifi  •ererc  darting  [«iti  at  tbe  back  of  Ibe  orlnt,  aod  aban  ^ 
aftenijird^  a  tunKir  protruded   between  the  lida.     The   iDorbi^ 

frrowtb  iiicrea»ed  witb  great  rapid  itj,  aiMl  bis  bealtb  and  otrenfrtii 
ailed  ffreatly.  In  Aognst,  the  tumor  began  to  bleed,  and  the^ 
Lentorrbaee  recnrred  daily*  In  October,  a  piece,  about  tbe  sixe  i  ^ 
a  large  waTnut,  droiijted  off  from  tbe  centre  of  the  tnaaa.  lie  been 
B  [iBtieiit  in  tbe  Middle#ex  Hospital  on  KoTeniber  3^  1864.  Mr. 
l>e  Morgan  gives  tbe  following  description  of  tbe  tmnor  and  tbe 
Ofic-ration  |<eH'omied  nf^fon  it; — 

'*  A  large,  irregular  tumor  projected  from  tbe  orbit,  excavated 
in  tbe  etntre,  and  sloughing  l$ee  Fig.  197).  The  margina  of  the 
lidn  could  be  iraeed  over  it,  spread  ont  and  stretched  to  a  r^marfc- 

Y\g,  197. 


Y 


able  degree.     At  the  lower  and  outer  part,  the  tumor  involved  the 

ntnictriro  t»f  lln*  clieek.  Its  general  surface  waa  somewhat  flattened 
and  ein^ilur,  and  nieasured  lour  inchcB  across.  It  projected  nearly 
ft)nr  iiu'heH  forward  from  the  cheek  on  the  outside,  and  about  two 
iuolies  ar»d  three-quarters  from  the  nasal  side,  Ko  alteration couk 
be  detected  in  the  cranial  bones;  nor  were  any  diseased  glands 
be  felt.  The  patient  had  nevcM-  had  any  cerebral  symiiloms.  I 
was  in  a  wretched  state  of  health  from  continued  bleeding  anj 
ortensive  dincharge,  and  from  severe  and  constant  pain,  A»*  at  two 
hoApitalt^,  the  surgeons  who  Baw  him  declined  to  operate,  he  waa 
fully  impivssed  with  the  hopelessness  of  his  case,  but  he  was  auxiooa 
to  Imve  anything  done  to  free  him  for  a  time  from  the  pain  and 
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discharge.  With  this  view  I  consented  to  operate,  anticipating 
only  a  short  reprieve  from  death,  but  hoping  that  I  might  be  able 
by  destroying  the  disease  as  it  sprouted  again,  to  give  him  some 
relief  and  comfort.  The  success  which  attended  Mr.  Moore's  ope- 
ration on  the  case  of  rodent  ulcer,  brought  before  the  British 
Medical  Association,  determined  me  to  follow  the  same  plan,  and 
thus  destroy  the  disease  as  effectually  as  I  could.  I  removed  the 
tumor  on  the  23d  of  November,  1864,  by  first  cutting  the  mass 
from  the  orbit  with  strong  curved  scissors,  and  then  removing  all 
the  parts  to  which  the  growth  extended  external  to  the  lids  them- 
selves. The  actual  cautery  was  then  freely  applied  over  the  whole 
surface  of  the  orbit  and  parts  around,  and  finally  the  whole 'was 
covered  with  a  layer  of  cotton-wool,  thickly  coated  with  the  chlo- 
ride of  zinc  paste. 

"  There  was  a  very  little  hemorrhage,  and  he  scarcely  had  pain 
after  the  operation.  In  a  fortnight  a  large  mass  of  the  charred 
tissue  was  thrown  off,  with  some  parts  of  tne  orbital  bones.  Por- 
tions of  the  bones  of  the  orbit  exfoliated  from  time  to  time,  until 
much  of  the  framework  came  away,  exposing  in  one  part  the  dura 
matei^,  and  opening  the  nasal  and  maxillary  cavities.  Healthy 
granulations  soon  covered  the  whole  surface.  He  rapidly  gained 
health  and  strength.  One  or  two  little  millet-seed  looking  excres- 
cences remained  at  the  inner  part  of  the  wall  of  the  cavity,  but  they 
did  not  appear  to  grow ;  from  time  to  time,  however,  they  were 
touched  with  the  chloride  of  zinc,  or  nitrate  of  silver." 

In  September,  1865,  he  again  applied,  suffering  from  severe  rheu- 
matic pains  in  the  right  hip;  he  had  lost  flesh,  and  the  pulse  was 
up  to  100.  The  excrescences  on  the  inside  of  the  orbit,  having  in- 
creased in  size  (one  was  as  large  as  a  small  nut),  were  cut  away  by 
Mr.  De  Morgan,  and  the  tissue  around  them  destroyed  by  the 
chloride  of  zinc. 

The  microscopic  examination  of  the  tumor,  made  by  Mr.  Hulke,. 
showed  it  to  be  medullary  cancer.'  The  optic  nerve  appeared  healthy 
on  section  ;  but  extending  between  the  inner  and  outer  sheath  in 
the  loose  connective  tissue,  were  small  diffused  patches  of  cancer 
elements,  lying  in  the  meshes  of  the  healthv  tissue. 

Fig.  198  shows  the  patient's  condition  when  he  appeared  before 
the  Pathological  Society,  on  February  6th,  1866.*  He  was  then 
apparently  quite  well. 

Although  the  patient  appeared  to  be  quite  well  in  February, 
1866,  he  died  on  July  11th,  having  lived  1  year  and  8  months  after 
the  operation.  He  had  for  some  time  suffered  greatly  from  sciatica,, 
which  was  soon  followed  by  paraplegia.  He  had  also  vertical  he- 
miopia  of  the  remaining  eye.  On  post-mortem  examination,  a  large 
tumor  was  found  in  the  middle  lossa  of  the  skull,  growing  appa- 
rently from  the  orbital  foramen  and  sphenoidal  fissure,  the  optic 
nerve  as  far  as  the  commissure  being  involved  in,  and  undistin- 

1  This  and  the  preceding  cut  are  from  photographs  by  Mr.  Heisch,  and  have 
been  kindly  lent  to  the  author  by  the  Council  of  Che  Pathological  Society. 
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Fig.  198. 


guieliable  from  it,  Cau- 
cerous  depoBitft  were  ik\^o 
ibiiod  ill  the  glaDcls  aroQiid 
the  aorta,  aud  adheriug  to 
the  nerve  trunks  of  the 
Cauda  eqiiiua.  The  orbit 
was  empty,  and  free  from 
any  cancerous  growth. 

The  return  of  the  disease, 
and  its  fatal  terTDinutiou, 
were  conserjuently  only  due 
to  the  fact  that  the  optic 
nerve  was  involved  in  the 
cancerous  atfectioii,  Mr. 
De  Morgan  therefore  thiiika 
that  these  facte  justify  the 
belief,  that  had  the  opem- 
tion  been  done  in  the  aaine 
manner  at  an  earlier  period, 
the  patient  might  have  r©-^ 
mained  well. 


(8,)  MELANOTIC  CANCER. 


Melanotic  tumors  of  the  orbit  are,  like  those  within  the  eye, 
often  either  of  a  sarcomatous  or  a  mixed  character,  one  portion*^  of 
the  morbid  growth  being  of  a  sarcomatous  nature,  another  carcioo- 
matous.  The  character  and  progress  of  melanotic  cancer  have 
already  been  given  in  the  articles  upon  tumors  of  the  choroid  (p. 
41*2)  and  need  not  be  entered  upon  here,  as  the  disease  does  not 
dirter  e^Hentially  in  it»  course  and  nature  (excepting  its  color)  from 
other  cancerous  atiections  of  the  orbit. 


(90  EPITHELIAL  CANCER. 

Epithelial  cancer  of  the  orbit  is  also  occasionally  met  with, 
originating  in  the  skin  of  the  temple,  ehcH^k,  or  nose,  and  exteiifling 
from  thence  into  the  orbit.  Mr.  Ilalke'  narrates  a  most  interesting 
case  of  epithelial  cancer  of  the  orbit  caused  by  a  severe  blow  ujxm 
the  cheek,  in  which  the  symptoms  presented  by  the  difie4id& 
cloaely  resembled  those  of  carbuncular  cellulitis. 


•'R.  L.  O.  11.  Rep.,"  V,  SSe. 
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7— VASCULAR  TUMORS  OF  THE  ORBIT. 

•  (1.)  Cavernous  Tumor. 

Only  four  instances  of  this  very  rare  form  of  orbital  tumor 
have  been  recorded,  by  Lebert,*  de  Ricci,'  Von  Graefe,*  and  De 
Wecker.* 

These  tumors  do  not  present  any  specially  characteristic  features 
in  their  external  appearance,  excepting  that  they  are  prone  to 
undergo  marked  spontaneous  changes  in  size,  which  are  dependent 
upon  mechanical  hypersemia  of  the  morbid  growth.  Thus,  any 
straining  or  violent  exertion,  or  stooping  position  of  the  head,  may 
be  followed  by  a  striking  increase  in  the  size  of  the  tumor.  In  Von 
Graefe's  case,  the  mere  pressure  of  the  pillow  in  bed  upon  this  side 
of  the  head  and  face  gave  rise  to  a  temporary  protrusion  of  the  eye, 
accompanied  by  great  congestion  of  the  conjunctival  and  subcon- 
junctival  vessels. 

The  growth  of  these  tumors  is  generally  slow,  more  especially  if 
they  are  situated  deeply  in  the  orbit,  for  then  the  pressure  of  the 
eyeball  restrains  their  rapid  development. 

The  cavernous  tumor*  is  surrounded  by  a  capsule  of  dense 
cellular  tissue,  which  is  only  very  loosely  connected  to  the  adipose 
tissue  of  the  orbit,  so  that  the  tumor  can  be  very  readily  and  com- 
pletely removed,  with  but  a  very  slight  amount  of  hemorrhage. 
On  a  section,  it  is  seen  to  be  of  a  spongy  nature,  and  to  be  tra- 
versed by  delicate  meshes  of  fibrillar  connective  tissue,  dividing 
it  into  a  vast  number  of  little  compartments.  These  interspaces 
contain  blood,  which  can  be  readily  squeezed  out  by  a  little 
pressure,  and  this  causes  a  considerable  diminution  in  the  bulk 
of  the  tumor,  which  at  the  same  time  becomes  of  a  pale  grayish 
tint. 

The  erectile  tumors  (telangiectasis)  which  are  met  with  in  the 
orbit,  almost  invariably  take  their  origin  from  the  eyelids,  and 
then,  increasing  in  size,  extend  thence  into  the  orbit.  They  are 
described  in  the  article  on  Tumors  of  the  Eyelids. 

(2.)  Aneurisms  of  the  Orbit. 

Aneurism  by  anastomosis  is  of  far  less  frequent  occurrence  in  the 
orbit  than  was  at  one  time  supposed,  and  many  of  the  cases  which 
have  been  described  under  this  name,  were  evidently  instances  of 
diffuse  aneurism.  Aneurism  by  anastomosis  is  met  with  prin- 
cipally in  young  children,  and  is  mostly  congenital.  The  tumor 
commences  in  or  near  the  skin,  is  connected  with  the  subcutaneous 

1  ^^  Abhandlongen  aus  dem  Gebiete  der  praktischen  Chirurgie.^*    Berlin,  1848, 
p.  88. 
«  '*  DuDlin  Quarterly  Journal,"  1865,  November,  p.  388. 
»  **A.  f.  O.,^'  vii.  2,  p.  12. 

*  De  Wecker,  **  Maladies  des  Yeux,"  2d  edit.,  i.  798. 
s  Virchow,  «' Krankhafte  GeBcliwQlate,'*  iii.  1,  858. 


710 


DISKASBS    OF    THE    ORBIT. 


tissue,  and  presents  the  appearance  of  an  irregular  nodulated 
growth,  eonsiflting  of  con  vol  utions  of  dilated  arteries ;  the  vessels  of 
tiie  neighborhood^ participating  in  the  increased  action,  [Fig.  11*9.] 
The  origin  of  the  tumor  is  neither  sndden  nor  produced  by'  direct 

[Fig.  199.] 


."A 


^fU- 


n..J 


violence,  bnt  is  slow,  and  its  increase  in  size  is  tardj  and  gradual. 
The  size  of  the  swelling  is  much  increased  by  any  position  or  exer- 
tion which  causes  congeBtion  of  the  head,  e,  ^.,  stooping,  strainings 
coughing,  etc.  Although  the  tumor  presents  distinct  si^ns  of 
pulsation  and  thrilling,  no  eliect  (or  only  a  very  tardy  one)  is  pro- 
duced upon  tliese  symptoms,  or  upon  the  swelling,  by  compression 
of  tlie  carotid  artery.  Moreover,  as  waa  strongly  insisted  u|K>n  by 
Mn  John  Bell,  aneurism  by  anastomosis  is  not  curable  by  ligature 
of  vessels.  The  best  treatment  is  that  of  suljcutaneous  ligature  of 
the  tumor,  the  ligature  being  eitlier  applied  in  a  circular  manner, 
80  as  to  include  the  base  of  tlie  tumor  witliin  a  single  loop,  or  else 
the  figure-of-8  ligature  should  be  employed.  If  the  growtli  is  of 
considerable  size,  and  is  divided  into  ditterent  nodulated  portions, 
these  may  be  operated  upon  successively  by  the  ligature;  or_ 
threads  saturated  with  a  solution  of  the  percliloride  oi  iron  nil 
be  drawn  through  the  tumor,  so  that  they  cross  and  re-croas  €ac„ 
other  in  various  dii^ctiona  These  modes  of  operating  are  far 
more  safe  tlmn,  and  much  to  be  pretended  to,  the  injection  of 
perchloride  of  iron  or  otlicr  agents  for  the  purpose  of  nroducii 
coagulation. 
tried. 


Dr.  Althaua'  treatment  by  electrolysis  might  also  be 


True  aneiinsnis  of  the  orbit  are  of  rare  occurrence,  and  do  not 
attain  any  cousideruble  bulk,  on  account  of  the  small  size  of  both 
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the  ophthalmic  artery  and  the  central  artery  of  the  retina.  In  a 
case  recorded  by  Mr.  Guthrie,*  an  aneurism  of  the  ophthalmic 
artery  of  each  side,  about  the  size  of  a  large  nut,  was  discovered 
after  death.  The  ophthalmic  vein  was  greatly  enlarged,  and  ob- 
structed near  its  passage  through  the  sphenoidal  fissure  by  the 
great  increase  in  size  of  the  recti  muscles,  which  had  also  acquired 
an  almost  cartilaginous  hardness.  Although  the  eyes  were  greatly 
protruded,  the  sight  was  hardly  aftected,  and  the  exophthalmos 
was  evidently  as  much  due  to  the  state  of  the  muscles  as  to  the 
dilatation  of  the  vessels.  There  was  an  audible  hissing  noise  in 
the  head,  which  was  attributed  to  aneurism.  As  the  disease 
existed  on  both  sides,  Mr.  Guthrie  did  not  propose  ligature  of  the 
carotid. 

Cases  of  aneurism  of  the  central  artery  of  the  retina  have  been 
observed  by  Graefe  (senior),  Schmidler,  and  A.  Cooper.  In  Graefe's 
case  the  centnil  artery  of  the  retina  was  dilated  to  the  size  of  a 
stalk  of  grass.  But  Sous'  was  in  one  case  able  to  diagnose  the 
affection  with  the  ophthalmoscoi)e.  He  observed,  in  a  woman  of 
64,  a  red  ovoid  tumor  on  the  left  optic  disk,  extending  somewhat 
beyond  its  margin,  and,  after  becoming  suddenly  narrower,  passing 
over  into  one  of  the  retinal  arteries.  It  presented  evident  signs  of 
pulsation,  the  dilatation  being  synchronous  with  the  systole  of  the 
heart.  The  other  retinal  arteries  were  very  narrow  and  threadlike, 
the  veins  somewhat  dilated. 

Diffuse  or  false  aneurism  of  the  orbit  is  of  far  more  frequent 
occurrence,  it  may  be  either  primary  and  traumatic,  or  consecu- 
tive in  its  origin.  In  the  former  case,  the  walls  of  the  artery  are 
torn  or  ruptured  by  a  sudden  blow  or  wound  of  the  head  or  orbit, 
or  a  fall  upon  the  head,  and  the  effect  is  immediate,  blood  is  effused 
into  the  orbital  cellular  tissue,  and  a  certain  degree  of  exophthal- 
mos may  be  produced.  As  the  exophthalmos  increases,  the  eyelids 
become  swollen,  red,  and  oedematous,  the  conjunctival  ana  sub- 
conjunctival vessels  congested,  the  movements  of  the  eyeball 
diminished,  and  the  sight  perhaps  more  or  less  impaired.  The 
bloodvessels  around  the  eye  are  also  sometimes  dilated  and  tortuous. 
A  bluish,  elastic,  soft  tumor  now  makes  its  appearance  at  some 
point  of  the  edge  of  the  orbit,  and  shows  distinct  pulsations, 
which  are  evident  both  to  the  eye  and  touch,  are  synchronous  with 
the  systole  of  the  heart,  and  accompanied  by  an  audible  thrill.  If 
the  ear  is  applied,  a  peculiar  humming  or  whirring  sound  is  heard, 
like  the  action  of  a  steam-engine,  threshing-machine,  or  humming- 
top,  and  this  proves  a  source  of  the  greatest  distress  and  anxiety  to 
the  patient.  This  may  extend  over  a  considerable  portion  of  the  head. 
In  a  case  narrated  by  Dr.  Joseph  Bell,*  this  whirring  sound  was 
audible  to  a  bystander  at  the  distance  of  a  yard.    There  is  ofteu  also 

»  "  Lectures  on  Operatiye  Surgery,"  p.  168. 

«  "  Annales  d^Oculistlque,"  1865. 

*  ^'Edinburgli  Medical  Journal,'*  1861,  p.  1064. 


719 


DISEASES    OF    THE    OKBIT, 


intense  pftin  in  and  around  tlie  ori>it  and  over  the  corpefipoDduigside 
of  the  bead.  Corapi^ession  of  the  carotid  urteiy  at  once  stops  the 
pulsation,  and  pressure  ufK)n  the  tumor  generally  causes  it  distinctly 
to  diminish  in  size.  In  some  cases,  tlie  appearances  of  an  aneuris- 
mal  tumor  do  not  come  on  till  souie  length  of  time  after  the  acci- 
dent, and  its  increase  is  slow  and  gradual;  in  other  instanced,  the 
symptoms  supervene  immediately,  or  very  nipidly  upon  the  injnr>\ 

The  consecutive  diffuse  aneurism  of  the  orbit  is  frequently  pre- 
ceded  by  a  true  aneurism,  acconi(>anied  by  a  fatty  or  atlieromaious 
degeneration  of  the  walls  of  the  vessel,  which  thus  become  weak- 
ened. But  tlie  disease  of  the  walls  of  the  bloodvessel  may  also  \>e 
alone  prescut.  Any  sudden  strain  or  exertion  on  the  i»art  of  the 
patient  caofles  the  vessel  to  give  v:u}\  and  this  is  HCcom[>anied  by  a 
very  marked  and  sudden  pain  through  the  head  and  eye,  aa  if  a 
pistol  had  been  shot  off,  or  something  had  i^iven  way  within  the 
head.  The  blood  flows  through  the  rent  in  tlie  artery,  and,  becom- 
ing infiltrated  in  the  surrounding  cellular  tissue,  a  cavity,  com- 
munieatiTig  directly  with  the  vessel,  is  formed.  Symptoms  of 
exophthalmos,  togetlier  with  polsatiou  and  a  bruit  in  tlie  tumor, 
and  other  signs  of  aneurism  Bui>ervene,  the  patient  at  tlie  Siirae 
time  experiencing  intense  pain.  Sometimes  the  disease  may  appear 
spontaneously,  without  the  slightest  apfiarent  cause,  and  without 
any  accident  or  violent  exertion.  It  has  been  fre^iuently  met  wnth 
in  women  during  the  time  of  pregnancy  or  childbirth.  Compres- 
sion of  the  carotid  causes  a  considerable  dimiuution  or  arrest  of  the 
pulsation  and  bruit,  bat  is  sometimes  accompanied  by  sever©  paiu 
and  distressing  symptoms  of  fulness  in  the  head  (Gioppi)*  Of 
these  may  be  produced  to  a  very  marked  degree  by  sudden  relaxji^ 
tion  of  the  pressure,  whereas  a  gradual  removal  produces  no  pain*' 

But  all  the  symptoms  of  orbital  aneurism  mav  exist  without  tlie 
presence  of  any  such  atFection  witliin  the  orbit;  the  pulsating 
orbital  tumor  being  simply  due  to  some  compression  of  the  ophthal- 
mic vein,  which  prevents  the  efflux  of  the  blood  from  the  orbit. 
The  cause  of  this  conipressiou  is  frequently  the  presence  of  an 
aneurism  of  the  ophthalmic  artery  near  its  origin,  or  of  the  inter- 
nal carotid  artery.  Thus  Mr.  Nunneley,  in  his  valuable  and 
interesting  paper  on  "  Vascuiar  Protrusion  of  the  Eyeball,"* 
narrates,  amongst  other  cases,  that  of  a  patient  in  whom  he  suc- 
cessfully tied  the  carotid,  in  1859,  for  a  pulsating  turaor  of  the 
orbit.  In  1864  she  died,  and  on  post-mortem  examination  the 
presence  of  a  circumscribed  aneurism  of  the  ophthalmic  artery' was 
discovered,  just  at  its  origin,  of  the  size  of  a  hazel  nut*  The  trunk 
and  branches  of  the  ophthalmic  artery,  coiuinued  forwards  into 
the  orbit,  being  of  small  size.  The  following  case  of  Mr,  Bow- 
manV  is  also  of  much  interest,  as  showing  how  all  the  symptoms 
of  orbital  aneurism  may  be  simulated  without  the  existence  of  any 

*  Dr.  Joficph  BeU.  I  c,  p.  1065. 
«  "  Med.  Cliir.  Trana./'  vul.  48,  1805,  p.  3». 

•  ^*R.  L.  a  H,  Rep..^'  u.  p.  S. 
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such  aftection.  The  patient,  a  woman  aged  40,  noticed  severe  pain 
in  the  left  temple,  very  shortly  after  a  blow  from  a  fist  on  the  left 
side  of  the  head  and  temple.  A  fortnight  afterwards,  she  felt  a 
constant  rushing  sensation  on  the  same  side  of  the  head,  like  the 
beat  of  a  steam-engine,  which  increased  with  acceleration  of  the 
heart's  action.  On  her  admission  into  King's  College  Hospital, 
under  Mr.  Bowman,  the  eye  was  prominent  and  congested,  the 
pupil  dilated  but  active,  distant  si^ht  was  perfect,  but  she  was 
unable  to  read.  There  was  a  loud  sibilant  bruit  over  the  left  side 
of  the  head,  bein^  synchronous  with  the  bating  of  the  heart; 
also  distinct  pulsation  of  the  left  eye,  apparent  to  the  touch,  and  a 
loud  bruit  could  be  heard  when  the  stethoscope  was  placed  on  the 
closed  eyelids.  Mr.  Bowman  tied  the  common  carotid,  and  the 
pulsation  and  bruit,  hitherto  felt  and  heard  over  the  front  of  the 
eve,  at  once  ceased.  But  the  patient  died  18  days  after  the  opera- 
tion from  phagedsenic  ulceration  and  hemori^hage  from  the  wound. 
On  post-mortem  examination,  no  appearance  of  an  aneurism  could 
be  discovered,  and  it  is  difficult,  as  Mr.  Hulke  says,  in  reporting 
the  case,  "  to  explain  the  aneurismal  symptoms  by  the  pathological 
appearances,  which  were  those  of  phlebitis  of  the  cavernous, 
transverse,  circular,  and  petrosal  sinuses.  The  internal  carotid 
may  have  been  partially  compressed  by  the  swollen  walls  of  the 
cavernous  sinus  against  the  side  of  the  body  of  the  sphenoid  bone, 
giving  rise  to  the  bruit,  which  would  have  a  good  conducting 
medium  in  the  cranial  bones.  The  plugging  of  the  trunk  of  the 
ophthalmic  vein,  where  it  joins  the  cavernous  sinus,  by  obstructing 
the  return  of  blood  from  the  orbit,  accounts  for  the  protrusion  of 
the  eyeball,  and  perhaps  also  for  the  pulsation  which  was  felt 
when  the  finger  was  laid  on  it,  because  each  diastole  of  the  oph- 
thalmic artery  must  have  been  attended  by  a  general  momentary 
increase  of  the  whole  quantity  of  blood  in  the  orbit,  because  its 
exit  through  the  ophthalmic  vein  was  cut  off,  and  the  resisting 
bony  walls  of  the  orbit  could  permit  a  distension  in  front  only." 

The  operation  of  ligature  of  the  common  carotid  has  proved  very 
successful  in  cases  of  aneurism  or  supposed  aneurism  of  the  orbit. 
Dr.  Noyes,*  of  New  York,  has  given  a  tabulated  account  of  all 
cases  of  ligature  of  the  carotid  for  pulsating  tumors  of  the  orbit, 
which  haa  occurred  up  to  1869.  He  has  collected  45  cases,  of 
which  82  were  cured,  2  partially  successful,  4  unsuccessful,  and  7 
died. 

Digital  compression  of  the  carotid  has  [been  tried  in  nine  cases, 
and]  proved  successful  in  three  cases,  viz.,  in  those  of  Gioppi,* 
Vanzetti,*  and  Freeman.*    In  a  case  of  Szokalsky's*  digital  com- 

>  •'  New  York  Medical  Journal,"  March,  1809,  Vide  also  Dr.  Morton's  papers 
iu  ^^  Amer.  Journal  of  Med.  Sciences,"  April,  1865,  and  July,  1870;  also  Zehen- 
der's  article,  **  Kl.  M.,"  1868,  99. 

«  '*  Annales  d'Oculistique,"  November  and  December,  1858. 

'  ''  Annali  Univers.,"  1858,  p.  148  ;  vide  also  *'  Lancet,"  March  15,  1863. 

*  **  American  Journal  of  Med.  Sciences,"  July,  1866. 
*^K1.  31onatsbl.,"  1864,  427. 
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pression  was  continued  for  fifty-six  hours,  together  with  ic50-cold 
compresses  and  small  doses  of  digitalis,  but  proved  quite  unavaii- 
ing.  Ligature  of  the  common  carotid  was  then  ]:>erformeil  with 
perfect  success.  Digital  compression  may  be  applied  in  such  a 
manner  aa  to  press  the  common  carotid  directly  back  ag^ainst  the 
vertebral  column  ;  but  in  this  mode  the  jugular  vein  is  very  apt  to 
be  also  compressed,  which  produc«3s  great  congestion  of  the  head* 
It  is,  therefore,  better  to  raise  the  carotid  somewhat,  and  eomprees 
it  between  the  fingeiu  Rehiys  of  assistants  should  be  ready  to 
alternate  in  tliis  duty.  Sometimes,  however,  it  cannot  be  borne 
for  longer  than  four  or  five  minutes  at  a  time.  The  succe^  of 
these  eases  should  encourage  us  to  give  this  method  of  treatment 
by  digital  compression  a  fair  trial,  before  having  recourse  to  liga- 
ture of  the  carfjtid,  for  this  operation  can  always  be  perfonned  if 
compression  fails. 

Two  cases  have  been  successfully  treated  by  styptics;*  and  Dr. 
Holmes  mentions  an  instance  of  traumatic  aneurism  cured  by  the 
administration  of  the  extract  of  ergot,  and  tincture  of  green  helle- 
bore, together  with  complete  I'est  and  low  diet.*  Two  eases  in 
which  electrolysis  and  injection  of  the  perchloride  of  iron  were 
tried,  are  narrated  in  Zander  and  Geissler.^  The  hitter  remedy  is, 
however,  excessively  dangerous,  for  instantaneous  death  baa  beea 
caused  by  it  more  than  once. 


8— EFFUSIOX  OF  BLOOD  INTO  THE  ORBIT^ 


The  effusion  of  blood  into  the  orbit  is  generally  rapid,  and  can 
mostly  he  traced  to  some  direct  cause,  such  as  a  blow  or  fall  upon 
the  eye  or  head,  incised  or  punctured  wounds  of  the  orbit,  or  the 
lodgment  of  a  foreign  body  within  the  latter.  In  rarer  instances, 
the  hemorrhage  may  be  due  to  violent  exertion  or  straining,  or 
may  even  be  spontaneous  in  its  origin.  The  eye  generally  becomes 
rapidly  protruded,  and  its  molnlity  curtailed.  Frequently  the 
]>rotnision,  as  well  as  the  impairment  of  the  mobility  of  the  eye- 
baH,  occur  chietly  in  certain  directions.  The  sight  is  more  or  lea 
atfected,  and  this  is  chietly  due  to  direct  pressui*e  upon  the  optij 
nerve  by  the  ettusion,  but  in  cases  of  injuries  to  the  head,  it  mast 
1x3  remembered  thut  the  aifection  of  the  sight  may  be  dependent 
upon  some  cerebral  lesion.  Thus  consecutive  ueuro-retinitis  may 
become  develoy»ed,  being  due  to  the  inflammation  of  the  menir  _ 
On  account  of  the  inipairnient  of  the  mobility  of  the  eye  there 
also  diplopia.  The  eyelids  are  often  much  swollen,  contused,  ilia- 
colored,  and  perhaps  studded  with  ecchymoses,  which  may  also 
occur  in  the  coiyuuctiva  and  subconjunctival  tissue,     Moi^eover, 

»  [Dr.  Noycs  has  coUectcd  (**  New  York  Med.  Joiimal/*  March*  1869)  six  < 
trenled  bv  injection  of  slyplica,  and  in  all  witli  a  successful  result.} 
«  **Amer,  Jour,  of  Med.  Sci./'  July,  1804. 
•  '*  Verlet7.UBgen  des  Aii*3;^e8,'"  433* 
»  VideManz,  **A.  f.  O./^  xiL  1,  L 
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although  the  blood  may  be  at  first  confined  to  the  posterior  por- 
tion of  the  orbit,  it  may  press  forward  and  become  diffused  beneath 
the  conjunctiva,  and  thus  produce  considerable  chemosis.  In  cases 
of  orbital  hemorrhage  dependent  upon  fracture  of  the  bones  of  the 
orbit,  it  has  been  supposed  that  the  presence  of  ecchymoses  in  the 
eyelids  is  a  guide  to  the  diagnosis  of  the  seat  of  the  fracture.  Vel- 
peau  especially  insisted  on  the  importance  of  this  symptom.  When 
ecchymosis  of  the  lids  exists  alone  or  precedes  the  subconjunctival 
effusion,  it  was  sujjposed  to  be  indicative  of  a  fracture  of  the  mar- 
gin of  the  orbit.  Whereas  subconjunctival  effusion  existing  with 
other  symptoms  of  fracture  of  the  orbit,  in  which  there  was  no 
ecchymosis  of  the  eyelids,  or  this  only  came  on  subsequently,  was 
supposed  to  be  pathagnomonic  of  the  injury  being  situated  deeper 
in,  or  at  the  bottom  of,  the  orbit.  But  absolute  reliance  cannot  be 
placed  upon  these  symptoms,  for  the  bones  of  the  orbit  may  be 
fractured,  and  yet  there  may  not  be  the  slightest  effusion  of  blood 
either  under  the  conjunctiva,  or  into  the  eyelids.  If  there  is  a 
fracture  of  the  inner  or  lower  wall  of  the  orbit,  emphysema  of  the 
latter  may  also  be  produced,  and  then  the  protrusion  of  the  eye 
will  be  increased  when  the  nose  is  blown. 

The  treatment  must  be  chiefly  directed  to  hastening  the  absorp- 
tion of  the  blood.  Cold  compresses  and  a  firm  bandage  will  be 
found  most  serviceable.  Only  in  those  cases  in  which  the  effusion 
of  the  blood  is  very  great,  and  causes  extreme  exophthalmos  with 
very  severe  suffering  to  the  patient,  is  it  advisable  to  make  inci- 
sions, in  order  to  permit  of  the  escape  of  the  blood.  In  the  majority 
of  cases,  it  is  wiser  to  allow  it  to  be  absorbed. 


9.— EMPHYSEMA  OF  THE  ORBIT. 

Emphysema  of  the  orbit  is  generally  accompanied  by  a  similar 
condition  of  the  eyelids.  The  affection  may  be  produced  by  a  rup- 
ture of  the  ethmoidal  cells,  by  fracture  of  the  frontal  sinus,  m 
which  case  the  swelling  may  extend  to  the  forehead  and  temple,  or 
as  is  most  frequently  the  case,  by  a  rupture  of  the  lachrymal  sac. 
The  air  is  admitted  into  the  cellular  tissue  of  the  orbit  and  eyelids, 
causing  great  protrusion  of  the  eye  and  swelling  of  the  lids,  both 
subsiding  considerably  when  gentle  pressure  is  applied  to  the  eye- 
ball and  lids.  If  the  affection  is  due  to  a  rupture  of  the  lachrymal 
sac,  the  swelling  may  be  immediately  produced  by  the  patient's 
forcibly  blowing  his  nose.  The  emphysematous  swelling  is  very 
elastic  to  the  touch,  and  there  are  marked  symptoms  of  crepitation. 
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10.-.PRESSURE  UPON  THE  ORBIT  FROM  NEIGHBORING 

CAVITIES* 

Dilatation  of  the  cavities  in  the  vicinity  of  the  orbit  will  ciiuse 
a  contraction  and  loalfoi'niation  of  the  latter,  aecompaiiied  by  more 
or  less  considerable  exophtlmhuod,  ciirtailnient  of  the  mobility  of 
the  eyeball,  and  inipainnent  of  vision. 

Diseases  of  the  frontal  sinus^  niav  produce  considerable  dilatation 
of  tliis  cavity,  wliieli  then  encroaches  upon  the  orbit,  giving  rise  to 
a  contraction  and  malforniatioii  of  the  latter,  and  consec^uent  j»ro- 
truBion  of  the  eyeball.  Amongst  snch  affectiona  of  the  frontal 
sinus,  toust  l>e  enumerated  acute  and  chronic  inflammation  of  it^ 
lining  membrane^  t^iviiig  rise  to  tbe  formation  of  a  purulent  or 
iiuico-piirnlcnt  discliarge  ;  in  rarer  instances  polypi,  cyHttic  tumors, 
and  entozoa  are  met  with;  also,  porbaps,  exostosis.  The  latter  is, 
however,  according  to  llackenzie,  so  extremely  rare,  that  he  is  uot 
aware  of  a  single  recorded  case  of  exostosis  of  the  frontiil  sitius, 
althongli  he  happens  to  have  two  specimens  in  his  own  collect  ion.' 
Of  tbese  diseases  of  the  frontal  sinus,  acute  and  chronic  iDflaiuma- 
tion,  terminating  in  al>scess,  are  the  most  common. 

Tbe  symptoms  prestintcd  by  abscess  of  the  frontal  sinus  an*  oftc 
somewhat  obscure,  and  may  mislead  even  au  experienced  surgeot 
for  they  may  so  closely  simulate  those  presented  by  an  intra-nrbitat 
tumor,  tbat  the  true  nature  of  the  disease  is  not  recognized  until 
an  ex|>b>ratory  incision  has  been  made,  or  tbe  abscess  has  perliapi 
burst  tbroo^li  tbe  upper  Hd,  and  a  fistulous  opening  is  for 
leading  into  tbe  frontal  sinus.  Again,  if  tlie  swelling  ext« 
Bomewhat  lower  down,  so  tbat  it  is  crossed  by  tbe  tendo  oculi^  it 
niay  be  mistaken  for  distension  of  the  lachrymal  sac.  But  we 
should  be  guarded  against  such  a  mistake,  by  the  absence  of  epi- 
phora and  symptoms  of  inflammation,  as  well  as  by  the  hardness  of 
the  swelling,  if  it  be  due  to  distension  of  tlie  wall  of  the  sinus. 

The  disease  generally  presents  tbe  following  symptoms:  Th| 
mtient  experiences  a  feeling  of  fulness  and  uneiisiness  over  the  eye3 
brow,  accompanied  by  a  dull  aching  pain,  which  is  somctinaes  in- 
creased by  pressure  uiM:»n  tbis  spot,  or  by  any  exertion  or  posture 
which  causes  an  acceleration  of  the  circulation.  In  the  acute 
abscess,  tbe  muco-purulent  discharge  generally  perforates  the  roo( 
of  tbe  orbit, or  makes  its  way  into  the  nose  at  an  early  stage,  befor 
there  has  been  time  for  the  sinus  to  become  much  dilated.  If  the 
discbarge  lias  made  its  way  into  the  oi*bit,  the  eyelids  become  red 
and  swollen,  tbe  upper  lid  perhaps  drooping  a  little,  and  a  snuill 
elastic  tumor  appears  at  tbe  inner  and  np[>er  angle  of  the  orbit.  As 
the  abscess  increavscs  in  size,  the  eyeball  is  displaced  in  a  dnvvinvanl 
and  outward  direction,  becomes  more  and  more  protruded,  and  ita 

»  Vide  Mr.  Hulke'i  artldes  on  Diseafle*  of  the  Frontal  Sinus,  "  K,  L»  O.  H* 
Bt^Ki"  iii    147. 
*  Mackenzie**  ''Diseaaea  o(  llie  Ejre,*'  4Ui  edit.,  i,  p,  51>. 
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mobility  impaired,  in  consequence  of  which,  diplopia  manifests 
itself  when  the  patient  looks  upwards.  If  the  abscess  is  not 
opened,  it  will  point  and  burst  through  the  skin  of  the  upper 
evelid,  generally  near  its  inner  angle,  or  perhaps  lower  down,  just 
above  the  tendon  of  the  orbicularis,  when  the  fistulous  opening 
which  remains  may  be  mistaken  for  inflammation  of  the  lach- 
rymal sac.  But  if  a  probe  be  passed  into  the  opening,  the  sinus 
will  be  found  to  extend  in  an  upward  and  backward  direction, 
perhaps  to  a  very  considerable  distance.  Sometimes  there  are 
several  fistulous  openings.  In  a  chronic  abscess,  the  frontal 
sinus  often  becomes  very  considerably  distended  by  the  collection 
of  mucus,  and  this  produces  great  exophthalmos,  and  gives  rise  to 
a  marked  prominence  over  the  eyebrow.  The  progress  of  the 
chronic  abscess  is  often  extremely  slow  and  protracted,  and  accom- 
panied  by  but  little  pain  and  discomfort  until  symptoms  of  exoph- 
thalmos and  diplopia  supervene.  Inflammation  and  abscess  of  the 
frontal  sinus  are,  in  the  majority  of  cases,  caused  by  blows  or  falls 
upon  this  part  of  the  face,  but  they  may  arise  spontaneously. 

As  the  symptoms  are  generally  at  the  outset  very  obscure,  the 
treatment  can  then  be  only  directed  to  the  alleviation  of  the  pain 
or  inflammation,  by  the  application  of  warm  poppy  fomentations. 
But  when  the  presence  of  matter  is  ascertained,  a  free  incision 
should  be  made  into  the  swelling  just  beneath  the  supra-orbital 
arch,  and  the  pus  be  thoroughly  evacuated,  the  finger  or  small  piece 
of  sponge  being  introduced  into  the  cavity  of  the  frontal  sinus  for 
this  purpose.  The  point  of  the  forefinger  should  then  be  inserted 
into  the  dilated  sinus  in  order  to  ascertain  its  relation  with  the 
neighboring  cavities,  and  also  the  condition  of  its  lining  membrane. 
The  point  of  the  little  finger  should  next  be  introduced  up  the  cor- 
responding nostril  as  hign  as  the  floor  of  the  dilated  sinus,  and  a 
bistoury  or  trocar  should  oe  passed  through  the  opening  in  the  fron- 
tal sinus,  and  the  lower  wall  of  the  latter,  just  over  the  tipof  the  finger 
introduced  by  the  nostril,  should  be  incised,  so  that  a  free  commu- 
nication may  be  established  between  the  sinus  and  the  nasal  cavity. 
A  stout  seton,  composed  of  several  thick  silk  threads,  is  then  to  be 
passed  through  the  aperture  in  the  skin  into  the  sinus  and  thence 
through  the  nostril;  the  free  end,  projecting  through  the  latter, 
being  tied  to  that  which  projects  from  the  incision  in  the  skin,  so 
that  a  large  and  easily  moveable  loop  is  formed,  which  should  be 
freely  moved  by  the  patient  two  or  three  times  a  day,  so  as  to  keep 
the  opening  between  the  nasal  cavity  and  the  sinus  permanently 
patent.  It  is,  however,  much  better  to  employ  an  India-rubber 
drainage-tube,  having  holes  cut  at  short  intervals.  This  is  to  be 
fastened  to  a  director,  and  the  latter  passed  in  the  same  manner  as 
the  seton,  and  the  tube  be  then  drawn  through.  Or  it  may  be 
passed  up  the  nostril  into  the  sinus,  and  thence  into  the  orbit  and 
out  by  the  external  wound,  the  one  end  being  fastened  to  the  fore- 
head by  a  strip  of  plaster,  the  other  being  left  to  project  a  little 
from  the  nostril.  The  cavity  of  the  sinus  should  be  washed  out 
several  times  daily  with  water  or  an  astringent  lotion  (Zinc.  Sulp. 
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rn  if  Alamtn.  gr,  3^  Aq.  deat.  IjX  thU  being  injected  throaeK  thi 
hibe;  the  latter  is  also  to  be  niored  a  little  otice  or  tirie 
lie  patient  ta  to  be  kept  in  bed  for  some  days  and  cloeely  watici^ 
be  fteton  should  be  worn  for  seTeral  weeka,  or  even  foil 
iliould  be  reinoveil  if  it  gives  rise  to  mach  irritation  or  to 
lyTriptorns.     Wlien  the  communication  witb  the  nose  has  been 

iftiiently  eHtitbliahed,  the  seton  or  tube  should  be  removed,  and  tl 
^0(iei»iii^  in   the  akin  will  then  granulate  and  heaL     I  have  seeir^ 
neveral  cases  very  anccesBfully  treated  in  this  way  by  Mr,  Bowman 
and  Mr.  Lawson.     The  following  case  of  my  own  also  illustrate 
Iwell  the  syraptome  of  the  disease: — 

It.  8.,  aged  40,  baker,  perceived,  about  twelve  yeare  ago,  that  the 
right  upper  lid  wa«  swollen,  and  hung  down  over  the  eye.  TJiia 
swelling  diftsp[)eared  spontaneously  in  the  course  of  a  week,  but 
recurred  about  every  two  yearn;   and  six  months  ago  he  noticed 

that,  besides  the  tumefaction  of 
Fig.  200.  the  lid,  there  was  a  small  swelling 

at  the  inner  angle  of  the  uppt»r  licl 
close  to  the  root  of  the  notse;  and 
as  it  gradually  increased  in  size^j 
he  applied  for  advice  at  Kio^^i 
College  Hospital,  on  June  4nu^ 
1869.  lie  then  presental  the  fol- 
lowing appearance:  Tlie  ri^hl 
eye  protrudes  considerably,  and 
so  much  displaced  down  wards  nnd 

outwards,  that  the  upper  edge  of 

/^^J^Py/BMMfWv  A  J  ^     the  cornea  is  below  the  level   of 

the  left  lower  licl  (vule  Fig.  200) 
The  movements  of  the  eyeball  ar 
greatly  curtailed  both  upwards 
and  inwards.  The  upper  lid  is 
considerably  swollen,  and  at  its 
inner  angle  is  noticed  an  oval  tolerably  defined  swelling,  about  the 
si/.o  of  a  large  hazel  nut,  which  extends  npwiirds  to  tiie  eyebrow, 
lint  tlic  nasal  pre uiii nonce  on  this  side  is  only  very  slightly  enlarged, 
Tlie  outtine  of  the  upper  and  lower  margin  of  the  orbit  can  l>e 
eiisily  tmced  witli  the  finger,,  and  is  found  to  be  sharply  defined 
and  not  at  all  swollen,  or  concealed  by  any  ttmior.  The  oval 
swelling,  though  firm  and  tense,  is  elastic,  yields  a  distinct  sense 
of  fluctuation,  and  is  Hliu;htly  tender  to  the  touch;  the  patient  also. 
cx[>orience»  sotne  dull  jmin,  extending  from  the  inner  corner  of  the' 
eye  outwards  over  the  orbit.  The  eye  is  somewhat  injected  and 
bei'omes  irritable  and  watery  on  exposure  to  cold  winds  or  bright 
"light.  But  the  sight  and  visual  field  are  good,  and  the  funausl 
Oculi  is  quite  normaU  nor  has  the  exophthalmos,  and  consequent 
stretching  of  the  optic  nerve,  produced  liyi>ertemia  and  a^denia  of 
the  retina  or  optic  nerve.  I  considered  the  case  one  of  abse^js^  of 
the  frontal  sinus,  which  had  burst  through  the  wall  of  the  orbit, 
and  strongly  advised  an  operation,  Which  was  performed  on  June 
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10.  A  free  incision  was  made  over  the  most  prominent  part  of  the 
Bwelling;  the  skin  and  fibres  of  the  orbiculariB  muscle  were  somewhat 
dissected  back,  and  the  i>oint  of  the  knife  was  then  plunged  into  the 
tumor,  the  incision  being  enlarged  to  the  size  of  the  external  wound. 
A  large  quantity  of  thick,  greenish  pus  escaped,  the  eyeball  gradu- 
ally Binking  back  into  \U  normal  position.  On  passing  the  little 
finger  through  the  incision  in  the  direction  of  the  frontal  sinus,  a 
large  irregular  opening  was  discovered  leading  into  the  latter  and 
readily  admitting  the  finger,  A  good  deal  ot  matter  having  been 
removed  from  the  cavity  of  the  distended  sinus,  the  little  finger  of 
tlie  other  hand  was  passed  up  the  right  nostril,  until  its  tip  could 
be  touched  by  that  of  the  finger  in  the  sinus,  only  a  thin  plate  of 
bone  intervening.  This  was  then  carefully  punctured  at  the  lowest 
part  with  a  trocar.  An  India-rubber  drainage-tube,  having  holes 
cut  at  short  intervals,  was  fastened  to  a  probe,  and  the  latter  passed 
up  the  nostril  into  the  sinus,  and  thence  out  through  the  orbit  by 
the  external  incision;  the  tube  was  then  easily  pulled  througli  in 
the  same  direction,  and  its  one  exti^mity  fastened  to  the  forehead 
by  a  strip  or  two  of  plaster,  the  other  being  left  to  project  a  little 
fn:>m  the  nostril  In  this  way  a  free  communication  was  maintained 
between  the  sinus  and  the  nose,  so  that  the  former  could  be  flushed 
out  with  water  and  astringent  injections,  and  the  discharge  flow 
off  through  the  nostril.  The  oj^^emtion  was  followed  by  a  certain 
degree  of  inflammatory  reaction,  swelling  of  the  lids  and  cheek, 
etc.,  but  these  symptonm  soon  yielded  to  hot  pnppy  fomentations 
and  poultices.  The  incision  was  kept  open  so  as  to  permit  the  free 
exit  of  the  discharge,  and  the  drainage  tube  was  syringed  out  with 
lukewarm  water  several  times  a  day,  in  order  to  keep  it  patent, 
lieing  also  slightly  moved  up  and 
down  twice  daily.  The  patient 
reef>vered  nipidly,  and  was  made 
an  out-patient  on  July  3,  the  tube 
still  remaining  in.  The  swelling 
had  now  almost  entirely  disaj)- 
jieared,  the  eyeball  had  resumed 
its  natural  position,  and  its  range 
of  mobility  upwards  and  inwards 
was  very  greatly  increased.  The 
tube  was  allowed  to  remain  in 
till  September  23,  when  it  was 
removed,  as  there  had  been  no  re- 
turn of  the  swelling,  and  all  dis- 
charge had  ceased.  The  external 
wound  now  quickly  closed;  the 
eye  having  by  this  time  regained 
its   normal  apf>earanco  {vide  Fig. 

201),  and  its  mobility  was  perfect  in  all  directions.     He  was  seen 
last  in  the  beginning  of   February,  1870,  and 
well. 


Fig,  201. 


was  etill  perfectly 
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ll^WOCTiDS  AND  INJURIES  OF  THE  ORBIT. 

locked  ati4  panelared  woondd  of  tbe  orbit  should  eIwejt^  be 
watched  with  care,  for  fterioitsi  Bjmptoms  do  not  alwajs  etis^ 
ifMtly  after  the  injary,  atid  may  not  ruanifest  themselTea  till 
ptHu«^  nfterwnrdA.  The  irmtrurnent  which  baa  tnfiieled  the  iojaf 
ihoiild  lie  examined,  in  order  that  we  may  asoertain  whether 
^  >rttori  of  it  \iba  not  been  broken  off,  and  periiap  rematna  loilged 
[within  the  orbit  Even  if  the  eyeball  it^4f  and  the  hooea  of  tbe 
lorbit  have  e«»ca|ied  direct  injury,  inflammation  of  the  cellul&r  tissoe 
lof  tbe  orbit  and  a  more  or  lesa  extensive  formation  of  ptts  are  very 
'likely  to  oct^ur. 

Foreiijn  IxkVich,  more  e*ii>ecially  if  they  are  small  in  size,  such 
§hot, Hpmiten*  of  glaiui,  steel,  etc.,  may  remain  for  a  long  time  omlc 
tected  within  tbe  orbit.     The  lodgment  of  a  foreign  body  in  theorbi^ 
may  (trove dangerouw  by  direct  injury  to  the  eyeball  itself,  theo| 
0erv*\  or  the  orbital  walls,  which  may  be  fractured.     Or  it  niaj 
pro(iii(*e  inflammation  of  the  cellular  tiasae  of  the  orbit,  or  of 
jH  rio)4ti;mm,  etc. 

Sometimes,  very  kr^e  forei|]fn  bodies  have  been  lodged  in  the 
orbit  witliout  tbe  patient  being  aware  of  their  presence.  V^erjFj 
extraordinary  ca«es  of  this  kind  have  been  recorded, amongst  oth€ 
by  Nelaton,' and  Mn  BrudtMiell  Carter*  [Fig.  202].  In  the  latt 
instance, a]K>rtion  of  hat-(K?g  3^^^  inches  in  length  had  remained  ii 
nacted  in  the  orbit  ibr  tVom  ten  to  twenty  days  without  the  patient's 
being  aware  of  it.  It  was  8o  pucoessfuily  removed  by  Mr,  Chirke, 
tliat  tlie  patient  rt^covcred  without  a  single  unfavorable  symptom, 
the  vinion  and  inovetnentfi  of  the  eye  being  unimpaired. 

Frurtnrt'rt  of  t  fu;  wulU  of  the  orbit  are  extmmely  dangerous,  more 
eHp<M'inlly  when  th*;  roof  or  npjier  portion  of  tlie  inner  wall  is  fr 
turnd,tr)r  the  foreign  hotly  (frequently  the  stem  of  a  pointed  instrtl<3 
ment,afl  the  ferrule  of  an  umbrella,  etc.)  may  penetrate  the  cranium, 
or  the  si^linters  of  the  fractured  bone  may  set  up  great  irritatioti 
and  intlammation  of  the   bmiii   and  tbe  meninges.     The    sev€ 
ehuraeter  of  the  injury  and  the  presence  of  cerebral  eymptoins,  may 
not  rthow  thenmelvcrt  for  a  day  or  two  after  the  accident. 

If  the  frncturc  extends  from  the  orbit  info  the  ethmoidal    or 
frontal  cells,  there  i«  generally  emphysema  of  the  orbit  and  eyelic 
The  trcjitmetit  of  injuries  of  the  orbit  must  vary  with  their  oatur 
In  coses  of  ineiKnl  aiul  punctured  wounds,  we  must  endeavor  to  sab? 

*  Zjuiilcr  aud  Geltaler»  loc.  cH.»  225.         «  »*  Ophlii,  Rev.,"  No.  4,  p.  887* 
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due  the  inflammatory  reaction  by  cold  CF^g-  302.] 

compresses,  leeches,  etc.,  and  an  early 

evacuation  of  the  pus.    Foreign  bodies 

should  be  removed  as  soon  as  possible, 

except  if  they  are  of  so  small  a  size  that 

they  would   be  found  with  difficulty, 

and  their  removal  might  cause  more 

disturbance  than  their  presence. 

Before  an  operation  is  attempted  for 
the  removal  of  a  foreign  body,  the  size, 
nature,  and  position  of  the  latter  should 
be  ascertained  as  accurately  as  possible 
by  a  careful  examination.  If  the  for- 
eign body  be  considerable  in  size,  and 
situated  deeply  in  the  orbit,  so  that  it 
must  be  cut  down  upon,  the  outer  can- 
thus  may  have  to  be  divided  in  order 
that  the  upper  or  lower  lid  (as  the  case 
may  be)  can  be  turned  up  or  down. 
The  conjunctiva  between  the  eyeball 
and  the  lid  should  be  divided  over  the 
point  where  it  is  supj)Osed  that  the  for- 
eign body  is  situated,  and  a  probe  or 
the  tip  of  the  little  finger  be  introduced 
to  ascertain  its  exact  position,  so  that 
it  may  be  grasped  and  extracted  with 
a  pair  of  forceps.  The  incision  should 
never  be  made  through  the  skin  of  the 
eyelid,  for  the  contraction  consequent 
upon  the  cicatrization  of  the  wound 
might  give  rise  to  a  subsequent  ectro- 
pium.  Tiie  lips  of  the  incision  at  the 
outer  can  thus  are  then  to  be  united  by 
two  or  three  fine  sutures,  or  the  twisted 
wire  suture. 

In  fractures  of  the  orbit  the  most 
absolute  rest  must  be  enforced,  the  pa- 
tient should  be  placed  upon  low  diet, 
and  the  use  of  stimulants  should  be  for- 
bidden. Cold  compresses,  and,  if  neces- 
sary, leeches,  should  be  applied. 

The  eyeball  may  be  dislocated  and  pushed  out  of  the  orbit  by  a 
foreign  body,  e.  ^.,  a  piece  of  iron,  the  ferrule  of  an  umbrella  or 
stick,  etc.,  being  thnast  into  the  socket.  In  such  cases,  the  eye 
lies  upon  the  cheek,  protruding  far  beyond  the  lids,  which  cannot 
be  closed  over  it.  The  optic  nerve  is,  of  course,  greatly  stretched, 
and  vision  more  or  less  completely  lost,  but  on  the  removal  of  the 
foreign  body,  and  replacement  of  the  eye,  the  sight  may  be  per- 
fectly restored.  The  foreign  body  should  be  immediately  ex- 
tracted, and  the  eye  replaced.  The  latter  is  to  be  done  bv  ojscwVV^^ 
46 
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n  ack  mto  ibe  orbit,  the  .-  _ 

Crunv  lit  fun:*:  rt-*!^i««n.Mj,      Tb^  CJT^  fihoold  be  reUiiut«j  lu   iCa  ^•^Jii 

b^  a  firm  compresi  bandage. 


I2^EXCISI0X  OF  TIIE  EYEBALL. 

The  moilern  nietho<l  of  removing  the  eye  was  6rst  devi--i-]   Uf~ 
Bonritt  and  OTerntl  in  1841,  indej»entlently  of  eaeli  othtfn    Tj^tf^^it^r 
pmctiscd  it  til  1842,  and  Critchett  first  inlrodiioed  it  iu  Londoo  in 
185i: 

The  principal  advantages  of  this  operation  over  the  old  one  an*, 
that  tl  -  removed  from  the  ocular  cajifsule  withoat  ai  ^       ~ 

to»  or  i  i  iiee  with,  the  cellular  tissue  of  the  orbit,  or  a 

of  the  outer  commissure  of  the  eyelids;  that  the  muscles  are  divided 
quite  close  to  their  insertion  into  the  sclerotic,  that  nearlv  the 
whole  of  the  conjunctiva  is  preserved,  and  that  only  a  few  blood* 
vessels  are  divided.  Thus  there  is  hut  a  moderate  aniooul  of  hem* 
orrhage,  ainl  an  excellent  degree  of  mobility  is  preserved  for  tbtt 
insertion  of  an  artificial  eye.  ^ 

The  oitcrutlon  is  hi*t  f>erfortned  in  the  following  manner: 

Eatient  should  lie  on  a  couch,  and  a  laree  sponge  should  be  placed 
eneatli  the  temple  and  cljeek  of  the  side  corresponding  to  tlie  eye 
about  to  be  removed,  eo  tbat  the  bIoo<l  may  not  flow  down  his  Deck 
or  over  his  clothes.  An  assistant  should  he  ready  with  sevend 
smaller  BjKinges,  to  wi|>e  away  the  blood  from  the  eye  during  the 
dittercnr  stejiA  of  the  oj*eration.  The  patient  having  been  brought 
thoroughly  under  the  influence  of  chloroform,  and  the  eyelids  h'eld 
apart  by  the  stop  Bpcculum,  the  operator  places  himself  t>eliind  the 
patient^  and,  fixing  the  eyeball  eteadily  with  a  pair  of  furceps,  di- 
vides the  conjunctiva  all  round  the  cornea  and  quite  close  to  the 
latter,  with  a  jiair  of  strong  blunt-pointed  geissors  curv*etl  on  the 
flat  [Fig.  203].  lie  next  incises  the  subconjunctival  tissue  at  one 
j»oirit,  and,  i*nsBing  a  strabismus  hook  tli rough  thtfl 
fFi|f.  20)1.]     HjxTture,  catches  up  one  of  the  recti  muscles,  and  di* 

\vide^  it  quite  close  to  its  insertion.  The  four  recti 
muscles  are  to  be  thus  divided  in  8Ucces?sion,  When 
thie  has  been  done,  tlie  o])erator  [tresses  back  the  upper 
and  lower  eyelid,  so  as  to  make  the  eyeball  spring  tVirth 
thi'ongh  the  pniall  openitig  in  the  conjunctiva  and  piXK 
trude  between  the  eyelids.  The  cut  end  of  the  lendois 
of  thi^  external  or  internal  rectus  muscle  being  seized 
witlj  the  tbrccpii,  and  the  eyeball  rolled  to  the  corn?^ 
ixmding  side,  the  sci«8ni*s  (closed)  are  to  be  passed  along 
tlio  posterior  snHiice  of  the  globe  until  tlie  optic  nerve 
is  reached,  when  the  blades  are  to  be  of>ened  and  the 
nerve  divided  quite  close  to  the  sclerotic.  The  eyeball 
should  now  be  lifted  fonvard  by  the  finpers,  and  any 
jkortions  of  conjunctiva  or  subconjunctival  tissue  which 
lua^'  adli^i'^  to  the  globe,  as  well  as  the  iusertion  uf  the 
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oblique  muscles,  are  to  be  divided  close  to  the  sclerotic.  This 
finislies  the  operation,  and  the  eye  will  have  been  removed  quite 
free  from  conjunctival  or  muscular  tissue,  and  present  a  perfectly 
smooth  and  jyolished  appearance. 

As  the  operator  stands  behind  the  patient,  it  will  be  found  most 
easy  to  divide  the  optic  nerve  of  the  right  eye  from  the  temporal 
side,  the  eye  being  at  the  same  time  rotated  inwards;  the  left  optic 
nerve,  on  the  contrary,  is  best  divided  from  the  nasal  side.  By  so 
doing,  the  right  hand  can  be  used  for  either  eye,  and  the  operator 
is  not  obliged  to  alter  his  position. 

The  hemorrhage  which  ensues  upon  the  division  of  the  optic 
nerve  and  ophthalmic  artery,  is  generally  soon  stopped  by  making 
a  stream  of  cold  water  from  a  sponge  (or,  for  want  of  this,  from  the 
narrow  spout  of  a  small  jug)  play  upon  the  bottom  of  the  orbit,  and 
it  will  not  be  necessary  to  ligature  any  vessel.  When  the  hemor- 
rhage has  stopped,  the  lips  of  the  conjunctival  aperture,  through 
which  the  eye  has  been  removed,  may  be  brought  together  by  a 
fine  suture,  passed  through  the  four  little  lappets  left  in  the  interval 
of  the  recti  muscles.  The  suture,  which  is  best  inserted  with  the 
long  needle  with  a  handle  devised  for  this  purpose  by  Mr.  Hulke, 
may  then  be  tied  or  twisted,  so  that  the  lips  of  the  incision  may 
be  accurately  brought  together.  It  is  still  better,  however,  to  wait 
with  the  tying  of  the  suture  for  an  hour  or  two,  until  all  hemor- 
rhage has  ceased.  Although  the  insertion  of  the  suture  brings  the 
edges  of  the  conjunctival  wound  very  nicely  together,  it  should  not 
be  employed  in  those  cases  in  which  the  excised  eye  is  acuteh'  in- 
flamed, as  it  prevents  the  exit  of  inflammatory  exudations.  When 
the  operation  is  finished,  a  thick  pledget  of  folded  lint  or  a  sponge 
should  be  pressed  firmly  for  a  few  minutes  against  the  lids,  in 
order  to  stop  the  bleeding.  Should  this  not  arrest  the  hemorrhage, 
a  compress  of  lint  soaked  in  cold  (or  iced)  water  is  to  be  tied  very 
tightly  over  the  eye.  This  is  far  less  i)ainful  than  keeping  the 
lias  open  with  a  wire  speculum  for  an  hour  or  two,  and  packing 
the  orbit  with  lint  and  small  portions  of  sponge. 

The  after-treatment  of  cases  of  excision  of  the  eye  is  generally 
very  simple.  A  cold  compress  should  be  applied  during  the  first 
few  days,  and  the  orbit  syringed  out  with  a  little  lukewarm  water, 
to  cleanse  away  the  discharge.  If  the  latter  should  continue  for 
longer  than  a  week  or  ten  days,  and  the  conjunctiva  looks  red  and 
swollen,  a  mild  astringent  injection  of  sulphate  of  zinc  or  alum 
should  be  used  two  or  three  times  daily.  If  symptoms  of  inflam- 
mation of  the  cellular  tissue  of  the  orbit  should  supervene,  warm 
bread-and-water  poultices  or  warm  poppy  fomentations  should  be 
applied,  and  the  exit  of  pus  be  facilitated  by  a  free  incision  into 
the  conjunctiva;  this  should  never  be  neglected  if  the  lips  of  the 
wound  have  been  closed  by  a  suture.  Should  small  granulations 
make  their  appearance  on  the  conjunctival  cicatrix,  these  should 
be  at  once  snipped  oft'  with  a  pair  of  scissors. 

When  the  eye  is  excised  on  account  of  the  presence  of  an  intra- 
ocular tumor,  the  optic  nerve,  instead  of  being  divided  cIqsa  t^  \.\^^ 
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globe,  must  be  cut  as  far  back  as  we  can  reach,  in  or*Jer  that  al!  the 
diseased  portion  may,  if  poesible,  be  removed.  Or  Von  Graefe's 
]>relinniiary  division  of  the  optic  nerve  may  be  performed,  a  de- 
pcriptioii  of  wliicb  will  be  found  in  tbe  nrtiele  on  Glioma  of  the 
Tietina  (p.  407),  Tbe  extirpation  of  the  eye  together  with  the  soft 
parts  of  the  orbit,  as  in  orbital  tumors,  is  a  more  severe  and  pro- 
tracted operation  tlian  tbe  simple  excision.  Tlie  outer  com naissare 
of  the  lids  must  genemlly  be  divided,  in  oixier  to  give  more  room 
for  the  extirpation  of  tbe  eye  and  tbe  morbid  contents  of  the  orbit. 


13.— THE  APPLICATION  OF  ARTIFICIAL  EYES 
(PROTUESIS  OCULl). 

Tbe  use  of  an  artiiicial  eyeshonld  not  be  allqwed  until  five  or 
six  weeks  after  tbe  excision,  when  tbe  cicatrix  has  become  firmly 
ntnted,  and  tbe  parts  are  quiet  and  free  from  all  irritation.  If  the 
eye  has  been  removed  on  account  of  synipatbetic  irritation  of  the 
other,  special  care  most  be  taken  that  no  artiticial  eye  is  worn  until 
all  tbe  sympathetic  syniptoras  have  i)ermanently  disapjieared  for 
some  montlis,  and  the  eye  must  be  carefully  watched  for  some  time 
aftenvards,  lest  the  artiticial  eye  might  re-awaken  them.  Indeed, 
the  wearing  of  an  artificial  eye  tor  too  long  a  time,  so  that  it  seta 
np  great  irritation,  may  even  give  rise  to  sympathetic  disease,'       ^^M 

At  first,  a  small  eye  should  be  worn  for  a  short  time  each  da^^H 
and  then,  M'hen  the  parts  have  become  accustomed  to  it  and  there 
is  a  coni]ilete  absence  of  all  symptoms  of  irritation,  a  larger  one 
may  be  adopted  and  worn  for  a  longer  period,  and  at  last  the  v^hole 
day,  but  it  should  atmnjs  be  removid  at  ttiffkL  After  the  lapse  of 
some  months,  the  internal  surface  of  the  e^^e  becomes  rough,  and 
as  this  is  a  ready  source  of  irritation  and  discomfort  a  new  one  is 
required. 

As  tlie  insertion  and  removal  of  the  artificial  eye  requires  some 
little  kimck  and  practice,  I  subjoin  the  following  concise  and  |dain 
rules,  which  are  given  to  the  patients  at  the  Royal  London  Oph- 
thalmic Hospital, 

I})sfntttions  for  Persons  wearing  an  Artificial  Eye, — It  should  be 
taken  out  every  night,  and  replaced  in  tbe  morning. 

To  put  the  Eye  in. — Place  tbe  left  hand  flat  upon  the  forehead, 
with  the  fingers  downwards,  and  with  the  two  middle  fingers 
raise  the  up[>er  eyelid  towards  the  eyebrow;  then  with  the  ricrbt 
band,  posh  tlie  u[)per  edge  of  the  artificial  eye  beneath  the  upjit-T 
eyelid^  which  may  be  allowed  to  drop  upon  the  eye.  The  eve 
must  now  be  supported  with  tbe  middle  fingers  of  the  left  hand^ 
wljilst  tbe  lower  eyelid  is  raised  over  its  lower  edge  with  the  ri^^ht 
hand.  ° 

To  take  the  Eye  out, — The  lower  eyelid  must  be  drawo  down- 

*  Vide  an  inlerealing  case  of  this  kind  recorded  by  Mr.  Lawsou,  **  R,  L.  O.  IL 
Itep.r  vl  2,  123, 
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wards  with  the  middle  finger  of  the  left  hand,  and  then  with  the 
right  hand  the  end  of  a  small  bodkin  must  be  put  beneath  the 
lower  edge  of  the  artificial  eye,  which  must  be  raised  gently  for- 
ward over  the  lower  eyelid,  when  it  will  readily  drop  out ;  at  this 
time  care  must  be  taken  that  the  eye  does  not  fall  on  the  ground 
or  other  hard  place,  as  it  is  very  brittle,  and  might  easily  be  broken 
by  a  fall./ 
After  it  has  been  worn  daily  for  six  months,  the  polished  surface 
^  of  the  artificial  eye  becomes  rough ;  when  this  happens,  it  should 
be  replaced  by  a  new  one ;  for  unless  this  is  done,  uneasiness  and 
inflammation  may  result. 

*  In  order  to  ayoid  this  accident,  the  patient  should  stoop  over  a  cushion  or 
handkerchief  placed  on  a  table,  or  over  a  bed. 


Chapter   XYIL 
DISEASES  OF  THE  EYELIDS. 


L— (EDEMA  OF  THE  EYELIDS,  ETC. 

(Ei>EMA  of  the  Hits  very  frequently  accoiiip«;iiues  <'as  we  have  seen) 
the  severer  forms  of  indammation  of  the  eonjuuetiva,  cornea,  and 
iris.  It  may*  however,  be  also  dependent  uj-^n  some  disturbance 
of  the  <r^neral  heahh«  more  especially  in  feeble  and  delicate  piersons. 
It  is  otten  due  to  an  aflection  of  the  heart  or  kidneys,  and  shoald^ 
therefore,  always  arouse  our  suspicions,  and  lead  us  to  examine  as 
to  the  presence  of  general  drv^i^y,  and  of  albumen  in  the  urine. 
The  degree  of  oedematous  swtrlling  of  the  lids  is  subject  to  much 
variation.  If  it  be  due  to  constitutional  cause*,  it  is  often  hot 
iui»<>nsiderable  in  decree,  giving  rise  only  to  a  little  puffinese  and 
fulness  o(  the  lids,  which  is  generally  greatest  in  the  momins:,  *nd 
diminishes  during  the  day.  Sometime?,  riie  puffiness  is  prinoiiAlIy 
confined  to  the  lower  lid.  fonuing  a  I::::e  lo  i.^h  or  j^c,  wL:^h  fs 
very  unsightly  if  it  l>e  coii>:aerabIe  iu  size  ;ii:i  ::  tLv  suc-."utane:»^5 
veins  are  dilateil.as  tie  swelling  tLtrii  ass  ;:..e-sa  lusky,  olu.:sb  r:::r. 
The  swelling  pnxluv.'Ci-l  by  «.tdt*uiii  is  sr^xtL,  lale.  s^ft,  a:.*!  seru:- 
transj«rent,  and  it  is  easily  pitted  wirL  :Le  j«:»:i::  o:  the  dn^r,  :Le 
mark  remaining  for  a  little  time. 

If  the  \]edema  is  due  to  cvastituti-.^nal  causes,  the  trearmear  miis: 
be  chiefly  directed  to  their  alleviation,  wh^ri  :Le  sweilino:  of  the 
lid  will  soon  subside.  Where  the  puffnes^  of  th-  ;ids  "X-curs  spoQ- 
taneously  in  persons  of  a  feeble,  d^rli-jare  ha; 'it,  tonics  sL-:-:iId  c« 
administered,  and  the  general  health  arterid-r^l  ro.  A  cooipnrse 
bandage  should  bt?  applieil,  and  I  have  als*^  ro:iLL»l  beii-rdt  fr?cLi  the 
use  of  warm  aromatic  bags  ■  eoutaitiiiig  ohamoiLiile  n'>v\-ers,  oacipL«:-r. 
etc.)  tied  firmly  over  the  eye.  It'  the  -iriieiLia  is  very  olt?ciriiire  aad 
unsightly,  a  small  horizonral  fold  of  skin  :iiav  be  -xji.s^L  Wl.r:re 
thirf  condition  is  depetident  ui**."*!:  s^'-ru*:-  o^l.-ri*  dlst-ase  -•:  :L«r  ev-^. 
this  must  be  tnrated,  and  when  it  Is  a.'leviacevi.  :Le  ;  uri^.tSfr  w'll 
soon  disup^-^ar. 

Ehtp/i.y.^'-uot  of  rhe  li.h  \<  due  ro  ::.e  a-iriJ^-'-r.  -^f  air  :cti>  rhe 
areolar  tissue,  and  Is  vrtneral'y  «:au-ftd  *.y  j,  r'nicMre  •  ■'*  rii-r  casal 
bones  or  oi  the  fr -Qtal  ^r  ethiu'^i-ia'  '-eLls,  ac-i  r*:;  r;ir^  :f  z\i^  ni'ii.t.^riii 
membrane:  cL'.mgh  generally  T.p.'d v.-e^i  l-v  Miv.^r.:  *:•;.. tvs  .:r  falls,  :r 
may  arise  arter  blowing  the  n^^se  v^ry  :■  p.i'.iy.  The  swei.lin;£  of 
the  lid  is  teu^aud  ela^jticacd  taere  is  d.-::.-*.':  ':r-r.i:a:ioii  oa  ltiss- 
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Bure ;  the  color  of  the  skin  is,  however,  unchanged.  The  treatment 
consists  in  the  application  of  a  compress  bandage,  with  the  use  of  a 
mildly  stimulating  lotion. 

In  erythema  {hypercemid)  of  the  eyelids^  the  skin  is  very  much 
reddened,  and  presents  a  bright  scarlet  flush,  which  temporarily 
disappears  upo?i  pressure.  There  is,  however,  but  very  little,  if  any, 
swelling  of  the  lid,  and  no  pain,  although  the  patient  complains  of 
a  sensation  of  great  heat.  The  redness  generally  extends  some- 
what on  to  the  cheek,  and  the  palpebral  and  ocular  conjunctiva 
may  likewise  be  injected.  The  veins  of  the  skin  are  also  some- 
times dilated.  This  aflbction  is  not  unfrequently  due  to  prolonged 
exposure  to  very  bright  sunlight  or  intense  heat,  and  is  also  met 
with  in  persons  suffering  from  some  irregularity  of  the  general 
circulation.  Compresses,  soaked  in  cold  water  or  in  goulard  lotion, 
should  be  frequently  applied ;  and  a  solution  of  nitrate  of  silver 
(ffr.  iv,  ad  oj)  may  be  painted  over  the  outside  of  the  lids.  If 
there  is  much  vascularity  of  the  conjunctiva,  and  a  slight  muco- 
purulent discharge,  a  weak  coUyrium  of  sulphate  of  zinc  or  alum 
should  be  prescribed. 

A  j)eculiar  bluish  discoloration  of  the  eyelids  (more  especially 
the  lower  one)  is  occasionally  observed  in  persons  of  feeble  health, 
and  of  a  very  transparent  and  delicate  complexion.  This  dark 
tint  is  especially  conspicuous  beneath  the  lower  lid,  producing  a 
dark-blue,  semicircular  ring.  This  appearance  is  due  to  a  dilata- 
tion of  the  subcutaneous  veins,  which  are  the  more  conspicuous  on 
account  of  the  delicacy  of  the  skin.  It  is  often  difficult  to  cure 
this  discoloration,  more  especially  if  a  certain  degree  of  oedema  of 
the  lid  coexists.  I  have  found  the  most  benefit  from  the  use  of  a 
solution  of  tannin  (gr.  iv-viii,  to  5j  of  water),  which  is  to  be 
painted  frequently  over  the  outside  of  the  eyelids.  When  this  has 
been  employed  for  some  little  time,  a  solution  of  acetate  of  lead  or 
of  nitrate  of  silver  should  be  substituted.  Care  must,  however, 
be  taken  that  the  nitrate  of  silver  does  not  discolor  the  skin,  which 
is  especially  apt  to  happen  at  the  points  where  the  latter  is  a  little 
wrinkled.  The  general  health  should,  at  the  same  time,  be  at- 
tended to,  irregularities  in  the  circulation  or  the  digestive  func- 
tions be  rectified,  and  abstinence  from  every  form  of  dissipation 
strictly  enforced. 


2.— INFLAMMATION  OF  THE  EYELIDS,  ETC. 

In  the  acute  phlegmonous  inflammation  (abscess)  of  the  eyelids, 
there  is  great  redness,  heat,  and  swelling  of  the  lids,  which  are 
also  acutely  sensitive  to  the  touch.  The  skin  is  greatly  reddened, 
and,  as  the  disease  advances,  it  assumes  a  darker  and  more  dusky 
hue.  The  conjunctiva  is  also  injected,  and  there  is  often  a  con- 
siderable degree  of  chemosis.  The  swelling  is  firm  and  hard,  and 
not  oedematous ;  it  often  extends  over  the  eyebrow  and  cheek,  and 
may  become  so  considerable  that  the  upper  lid  is  swollen  up  to  the 
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ftize  of  a  ptfEeon'i  t^g^  or  eren  larger.^  This  bardi 
''  '  ^    ne  point,  which  feel*  lik 


is  al  fint 

increases  more  and  m  theii 

the  ImrUiJt-  .ally) id J9,  the  swellitig  bcconit^  istrJftcrr,  more 

doughy^  arj^  ,„  t  ib  a  di^tiwct  seiifie  of  fluctaatioD.  The  skin 
becoinen  thinned  and  yellowislilj  discoloral  at  one  [«oint,  gives  war, 
and  a  largfe  quantity  of  thick  creamj  pus  eecapied.  In  rarer  ici' 
f)tanc4?«,  thii  jxrrforation  occurs  through  the  conjunctiva,  Wlien 
the  ab»c€i5M  fonuA  at  the  inner  angle  of  the  eje,  near  the  k  "  * 

ftac,  it  hm  been  termed  anchi/lops,  and  may  tljen  Ik.*  mi«t.i  r 

actito  inflammation  of  the  eac.  If  it  perforates  at  the  inner  can- 
thufl,  it  is  called  mgilops.  It  generally,  however,  occurs  in  x\ 
upper  lid,  which,  on  account  of  the  swelling,  hangs  immoTeabl 
dowt),  so  that  the  palfiebral  aperture  is  quite  closed.  The  pain 
mostly  very  great,  and  of  a  violently  throbbing  character,  esctec 
ing  over  the  corresp*>nding  side  of  the  head  and  face*  There 
often  al«o  much  coiif^titutional  disturbance  and  feverishness.  The? 
course  of  the  disease  may,  however,  be  more  chronic,  and  all  the 
inflamnmtory  Hymptoms  be  subacute  in  character.  Abscess  of  the 
eyelid  is  ulMKmt  always  of  traumatic  origin,  being  produced  by 
wounds  or  blows  upon  the  eye.  It  may,  however,  occur  8i^>f>nCa- 
neously,  or  suptTvcno  \\\Mn\  severe  inflammation  of  the  conjunctival 
or  erysipelas  of  tlie  eyelids. 

If  the  disHjaso  is  seen  at  the  very  outset,  we  should  endeavor  to 
produce  the  re^iolution  of  the  inflanunatory  swelling  by  the  ap[tli- 
cation  of  cold  (iced)  comjtreases,  leeches,  etc.  But  if  we  cannot 
succeed  in  this,  hot  poultices  or  sedative  fomentations  should  be 
apjdicil,  in  order  to  accelerate  the  formation  of  pus,  and  as  Br>on  as 
tliict  uation  is  felt,  a  free  incision  should  be  made  into  the  swelling 
parallel  to  tlie  edge  of  the  lid,  so  iis  to  give  ready  exit  to  the  dis- 
charge. For  ii'  tliis  is  not  done,  but  the  abscess  is  allowed  to 
lierlorato  spontaneously,  tVie  sufferings  of  the  patient  are  not  only 
givatly  a^TLCravated  and  ]>rolonged,  hut  the  opening  will  l>e  ragged 
aial  insuthcient,aud  hy  the  contnietion  of  the  cavity  of  the  al>scoss, 
will  lend  to  produce  ectropium*  If  perforation  has  already 
oecuri'ed,  tlie  opening  should  be  enlarged  if  it  is  insufficient  lor  the 
free  discharge  of  matter;  and  if  several  apertui^es  exist  close  to- 
gether, they  should  he  laid  open  into  one  large  wound.  After  tbi 
escape  of  tlie  pUH,  warm  poultices  should  be  applied,  and  sul»s< 
uucntly  warm  water  dressing  atul  a  compress  bandage,  so  as  to  ki.»ep 
tJiolid  in  position  and  the  walls  of  the  abscess  in  contact,  and  thus 
hadten  the  union.  A  generous  diet  and  tonics  should  be  prescribed. 
Any  evcmion  or  malposition  of  the  eyelid  or  puncta  must  l)e 
treated  at  a  sul»sequent  period. 

In  Eri/sijhfiis  of  the  lids  the  swelling  is  not  firm,  hard,  and  of  a 
du«ky-red  titit,  but  cedematous,  softer,  and  of  a  more  rosy,  sc-mi.^ 
transparent  hue,  the  blush  disfipi>earing  on  pressure.     The*caticl 
is  ti'c^iuently  elevated  in  the  form  of  small  blisters  bj  an  effusic 
of  serum.     The  swelling  of  the  lid  is  often  very  considerable^  and 
extends  over  the  eyebrow  and  down  the  cheek;  the  conjuneiiva  U 
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injected,  and  there  is  more  or  less  chemosis.  There  is  likewise 
much  constitutional  disturbance;  the  patient  is  feverish,  his  tongue 
foul  and  loaded,  and  he  is  often  extremely  weak  and  feeble.  The 
pain  is  generally  not  very  great,  nor  of  a  throbbing  or  pulsating 
character.  If  pus  is  formed,  the  swelling  assumes  greater  firmness, 
the  skin  becomes  more  tense  and  of  a  livid,  dusky-red  tint,  and 
the  pain,  heat,  and  throbbing  increase  in  severity.  The  swelling 
becomes  softer,  there  is  a  distinct  feeling  of  fluctuation,  and  then, 
if  left  to  itself,  the  abscess  points  and  perforates.  The  matter  may 
extend  freely  into  the  connective-tissue,  and  give  rise  to  extensive 
sloughs.  But  erj'sipelas  may  produce  much  more  serious  compli- 
cations, for  the  inflammation  may  extend  to  the  cellular  tissue  of 
the  orbit,  giving  rise  to  abscess  within  the  latter  and  great  exoph- 
thalmos, followed  perhaps  by  sloughing  of  the  cornea  or  suppura- 
tive irido-choroiditis ;  or,  the  inflammation  may  extend  backwards 
from  the  orbit,  along  the  optic  nerve  to  the  brain,  and  set  up  me- 
ningitis ;  or,  again,  tlie  erysipelatous  inflammation  may  also  become 
diffuse,  and  extend  to  the  face.  The  sight  may  likewise  be  much 
impaired  or  lost  by  the  inflammation  extending  to  the  neurilemma 
of  the  optic  nerve  and  setting  up  optic  neuritis,  which  may  termi- 
nate in  atrophy  of  the  nerve.  Or  the  latter  may  be  produced  by  the 
{^reat  pressure  upon,  or  stretching  of,  the  optic  nerve.  The  puru- 
ent  matter,  as  Mackenzie  points  out,  may  likewise  make  its  way 
into  the  lachrymal  sac,  which  becomes  filled  with  pus  from  with- 
out; in  the  production  of  which,  its  lining  membrane  has  no  share. 
Erysipelas  of  the  eyelids  may  be  spontaneous  in  origin,  being 
caused  by  exposure  to  cold  and  wet,  more  especially  if  the  patient 
is  already  in  feeble  and  delicate  health  from  want  or  dissipation. 
It  is  often,  however,  of  traumatic  origin,  being  due  to  injuries, 
wounds,  etc.,  of  the  lids.  Our  first  object  in  the  treatment  must 
be  to  strengthen  the  patient.  If  the  stomach  is  much  deranged, 
the  tongue  loaded,  the  breatl^  fetid,  a  brisk  purgative  or  an  emetic 
should  oe  at  once  administered.  Then  tonics  should  be  given, 
more  especially  the  tincture  of  steel,  or  preparations  of  steel  and 
quinine.  The  diet  must  be  generous,  ana  stimulants^articularly 
port  wine  and  brandy,  should  be  freely  administered,  warm  poppy 
or  laudanum  fomentations  should  be  applied  to  the  lids,  or  they 
may  be  painted  with  collodion.  If  pus  is  forming,  a  free  incision 
nmst  be  made  at  once,  in  order  to  permit  of  its  ready  escape.  If 
the  chemosis  is  very  considerable  and  firm,  so  that  it  presses  upon 
the  vessels  which  supply  the  cornea,  and  thus  endangers  the  nutri- 
tion of  the  latter,  the  chemotic  swelling  should  oe  incised  at 
different  points;  but  if  the  pressure  of  the  swollen  lids  is  threaten- 
ing this  danger,  the  outer  canthus  should  be  divided.  When  the 
erysipelatous  inflammation  has  extended  to  the  orbital  cellular 
tissue,  and  the  eye  is  protruded  from  a  collection  of  pus  or  an  ettu- 
sion  into  the  orbit,  a  free  and  deep  incision  should  be  made  so  as 
to  evacuate  it. 

Cases  of  anthrax  (carbuncle)  of  the  lids  generally  occur  in  elderly 
persons  of  feeble  health.   The  inflammatory  swelling  is  of  a  duskY> 
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IitM  ri  4.  and  firm  and  circamsciibed^  and  there  ia  a  great 
to  'g.     Vehicles  form  on  the  lid  and  borate  dbcfaar^it 

•aiiifjur;  iiiiaUer;  the  skto  and  areolar  iimie  become  bbek  and 
graoooi^  and^  flloaghing  oat,  leare  a  more  or  leas  deepcaritr,  which 
then  granulates  antl  cicatrized*  A  cracial  inebion  abcrald  oe  made 
into  the  »weUin^  at  an  early  stage,  so  as  to  allow  the  escape  of 
matter  and  racilitdte  the  aeptiration  of  the  slough,  and  warm 
poultices  should  then  be  up^tlied.  Tlie  patient''^  strength  most  be 
itMtained  by  a  liljeml  adminiiitnition  of  brandr^  wine,  tonics,  and 
a  gom]  diet*  If  the  jiain  ia  great,  opium  oiodt  \ie  given,  either  in- 
temally  or  by  the  ftubcntaneons  injection. 

Ahliputnt  pustule  of  the  lids  ia  said  to  be  somewhat  oonrmon  in 
certain  ^artt*  of  France  and  of  tlie  continent,  bat  I  have  ueirer 
heard  ot  it^  having  l/een  met  with  in  England  in  its  true  type. 
Acxjording  to  ilackenzie,  it  is  characterized  by  the  formation  or  a 
retiiclo  tillcil  with  bloody  serum,  which  is  aecomj^aniea  by  great 
and  firni  swelling  of  the  lids,  the  skin  of  which  is  dusky  and  red. 
llie  \\^m*  of  the  jiustule  is  hard  and  nodular,  and  soon  bc^eomea 
«lV)»ghttd,  Hie  grtngrene  Kpreading  with  great  rapidity.  There  is 
Bevere  couHtitutional  disturbance,  much  fever,  and  intense  jwin. 
The  diiieaive  is  almost  always  produced  b^^  contact  with  decompoeing 
oarcaBACM  of  cattle,  or  witli  ariimak  eutfering  from  farcy  ;  }  it 

in  niottt  frequently  met  with  amongst  tanners,  butchers,  -^ 

etc.  It  itt  i^o  extremely  dangerous  that  it  may  prove  fa txil  within 
24  lioun*  of  the  outftet,  the  infiainniation  extending  to  the  head 
aufl  neck,  and  the  eye  being  either  destroyed  at  the  time,  or  sub- 
sequent ly  from  exj>o«ure.  Mackeniiie  states  that  the  best  treatment 
JM  a  deep  enieiiil  incision  of  the  Bwelling,  followed  by  the  immedi* 
ate  application  of  the  actual  cautery.  Tonics  and  stimulanta  ahoutd 
he  Vi^ry  freely  administered* 


a^SYPHILITIC    AND    EXANTHKMATOUS  AFFECTIONS    OP 

Tin:  EYELIDS. 


Sypliilitie   uU'cnition  of  the   eyelid  generally  commences  at  \H 
free  tnlire,  alniig  which  it  raj»idly  isj>reads,  more  especially  towanls 
tbe  skin,  sliowing  a  greater  tetideney  to  extend  in  this' direction 
than  inwanls  towards  tlie  eonjunetiva.     The  eyelid  is  much  ii 
flamed   and  swollen  in  the  vicinity  of  the  ulcer,  and  of  a  dusk] 
livid  hue.   Tlie  swelling  is  tirm  and  hard,  and  feels  nodulated.    ThI 
ulcer  has  a  luird,  cartilai,^inous  base,  its  edges  ai'e  irregular,  and  it 
bottom  itrcHcntH  a  peculiar  dirty  and  lardaceous  aiq^earance-     The 
whole  surface  of  tlie  lid  is  often  swollen  and  indurated,  and  of  a 
du»ky-red  tint,  the   intlamnuition  oxtending  generally  to  the  con- 
junctiva, and  being  accom[mnied  by  a  muco-purulent  discharge.    If 
the  disease  is   not  recognizc<l  and  lU'Operly  treated,  the  ulcer  will 
nipi<lly  spread,  become  deeply  notched,  and  perhaps  - 
way  through  the  whole  substance  of  the  hd,  destroying 
tilage,  and  conjunctiva.     Indeed  its  ravages  may  be  so  greiit,  that 
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the  whole  of  the  eyelid  may  become  destroyed,  and  the  disease 
even  extend  to  the  other  lid.  In  rarer  instances,  the  ulcer  may 
occupy  the  internal  surface  of  the  eyelid,  and  spread  over  a  con- 
siderable portion  of  the  palpebral  conjunctiva  without  appearing 
externally.  If  the  ulcer  is  situated  at  the  inner  canthus,  or  the 
inner  edge  of  the  lower  lid  in  the  vicinity  of  the  lachrymal  sac,  it 
may  be  mistaken  for  a  fistula  of  the  latter ;  indeed  it  may  pene- 
trate into  the  sac.  It  is  often  somewhat  difficult  to  determine  with 
certaintjr  the  true  nature  of  the  disease,  or  to  make  the  diflerential 
diagnosis  between  the  syphilitic  ulcer  and  the  diflterent  forms  of 
lupus  and  epithelioma.  The  syphilitic  character  of  the  ulceration 
must,  however,  be  suspected,  if  it  proves  very  obstinate,  and  in- 
stead of  yielding  to  the  usual  remedies,  gets  worse  and  spreads 
more  and  more.  We  must  then  carefully  and  searchingly  inquire 
into  the  history  of  the  case,  and  ascertain  whether  any  other 
symptoms  of  syphilis  are  present,  such  as  eruptions  of  the  skin, 
ulceration  of  the  throat,  etc.,  or  whether  there  has  been  any  chance  . 
of  direct  contagion.  For  although  these  ulcers  are  almost  always 
secondary,  a  primary  hard  chancre  of  the  lid  may  be  met  with. 
The  softer  variety  appears,  however,  to  be  of  rare  occurrence.  The 
ulceration  may  also  extend  to  the  eyelids  from  the  neighboring 
parts,  such  as  the  nose,  etc.  [The  condition  of  the  glands  nearest 
the  lesion  should  always  be  ascertained.  It  may  hapj^n  that  in- 
dumtion  of  the  sore  is  absent  or  but  slightly  marked,  but  it  very 
rarely,  if  ever,  happens  that  glandular  induration  and  induration 
of  the  ulcer  are  both  absent.  Out  of  1646  cases  of  indurated  chancre 
tabulated  by  Sturgis,*  the  lesion  was  situated  on  the  eyelid  in  but 
six.]  The  treatment  must  consist  in  brins^ing  the  patient  as  rapidly 
as  possible  under  the  influence  of  mercury,  either  by  inunction,  or 
mercurial  baths ;  and  the  system  should  be  kept  slightly  under  its 
action  for  some  time,  otherwise  a  relapse  may  occur,  or  the  ulcer 
return.  The  latter  should  be  freely  touched  with  caustic,  and 
when  it  is  beginning  to  heal,  the  red  precipitate  ointment,  or  the 
black  wash  should  be  applied, Jn  order  to  accelerate  the  cicatriza- 
tion. If  the  ulceration  proves  very  obstinate,  and  resists  the  action 
of  mercury,  much  advantage  is  often  experienced  from  a  course  of 
Zitmann's  decoction,  as  this  is  accompanied  by  a  very  free  action 
of  the  skin.  If  this  be  inapplicable,  warm  baths  should  be  pre- 
scribed for  the  same  purpose. 

In  infants,  the  existence  of  congenital  syphilis  generally  mani- 
fests itself  by  the  appearance  of  papular  or  pustular  eruptions  on 
the  face,  hands,  and  around  the  anus.  The  eyelids  are  inflamed 
and  swollen,  there  is  a  purulent  discharge,  and,  in  very  weak  and 
feeble  children,  there  is  much  danger  of  sloughing  of  the  cornea 
and  loss  of  the  eye.  Small  doses  of  calomel  and  opium  should  be 
administered,  and  an  astringent  collyrium,  or  the  red  precipitate 
ointment  should  be  applied. 

I  have  already  mentioned,  when  treating  of  the  exanthematous 

>  [»»Amer.  Joum.  of  Med.  8ci.,"  Jan.  1878,  p.  105.1 
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affoctione  of  the  conjunctiva,  tliat  the  eyelids  are  also  very  prone  t 
suWering  during  the  exitntbemata,  more  especially  in  smaU|«oi| 
Eczema  of  tlie  lids  occurs  very  fref^uently  in  conjunction   wit' 
eczema  of  the  face.     It  is  also  due  to  severe  and  protracted  inflac 
mation  of  tlie  conjunctiva  or  cornea^  more  e^fjecially  phlv 
oiiljtbahnia.and  is  caused  by  the  irritatioti  of  the  constant  tli- 
and  of  tbe  liot  scalding  tears  flowing  over  the  edge  of  the  lid  and 
down  the  cheek.     The  proper  mode  of  treatment  is  described  al 
p,  114. 

Herpes  zo8ier  frontalis  sen  ophthalmiens  is  not  unfrequently  accon 
panied  by  inflaninjiition  of  the  eye,  and  is  hence  of  j>eculiar  intei^s 
to  the  oiihtliulmologiBt,    Mr.  Hutchinson  has  called  special  attentiool 
to  tills  fact,  and  has  also  shown  that  it  is  of  far  more  eommoQ 
occurrence  than  is   geuerall}'  6Uf>|josed,  being  but  too  often  mi^j 
taken  for  erysipelas.     To  hini  and  to  Mr.  Bowman,^  we  are  cliieflj 
indebted  for  some  admirable  papers  upon  this  disease.     The  atfe 
tion  is  generally  ushered  in  by  more  or  less  severe  i)ain  and  teudei 
ness  in  the  brow  and  head,  wljieli  lasts  for  sevenil  days,  then  th6 
skin  becomes  red  and  swollen,  and  numerous  small  herpietic  vesicle 
make  their  ajipearance,  being  arranged  in  groups  (generally  of 
oval  shai>e).   The  individual  ve^^icles  l»ecome  confluent,  their  content 
drj^  up  into  scabs,  which  afterwards  drof>  off,  and  leave  deep  ani_ 
characteristic  scarfi,  which  are  very  diagnostic  of  the  pre-existenc0 
of  zoster.    Tlie  eruption  extends  only  along  that  portion  of  the 
skin  which  is  supplied  by  the  ophthalmic  division  of  the  fifth  nerve, 
and  is  therefore  confined  to  the  forehead,  the  anterior  portion  of 
the  scalp,  the  upper  eyelid,  and  the  side  of  the  nose;  the  neck  and 
lower  lid  are  often  swollen,  but  are  quite  free  from  vcHieles. 
may,  liowever,  afieet  only  certain  bmnehes  of  the  ophthalnjic,  ^.  j^J 
the  frontal,  tlie  troehlear  and  nasal  branch  escaj/mg.     But  soim 
times  the  middle  division  of  the  fifth  may  also  be  atiected^  as  well 
as  the  first  (Hebra),  and  then  tlie  eruption  appears  likewise  on  th| 
cheek.     The  disease  is  probably  moitly  due  to  cold,  which  ca 
inHnmmation  of  the  superficial  portion  of  tlie  trunk  of  thet.  .4j 

and  their  cutaneous  ramifications,  which  is  succeeded  by  thts  ©ru| 
tion  of  vesicles. 

According  to  Hutchinson^  the  eye  hardly  ever  suffers  much  i^ 
lierj.>es  frontalis,  except  the  oculo-nasal  branch  is  affected,  and  tb^ 
vesicles  appear  on  the  side  of  the  nose,  and  its  tip,  the  severity  o^ 
the  eruption  being  usmtlly  indirect  relation  with  the  severity  of  th^ 
ocular  inflammation.  The  eye  does  not  inflame  till  the  eruption  id 
at  its  height,  or  beginning  to  decline ;  it  is  most  commonly  ol>serve 
in  old  pei^ous,  in  whom  indeed  herpes  zoster  frontalis  is  also  itimi 
apt  to  occur.  The  parts  of  the  eye  attected  are  chiefly  the  QOtm 
upon  w^hich  small,  frequently  marginal,  ulcere  form,  and  the  irif 

»  **R.  L.  0,  H;  Keporls,"  v.  and  vi.  ;  Tide  also  a  case  of  Steffian'ft  to   *' 
Monftlsbl.,*^  1808,  nm. 
<  "R  L.  0,  H.  Reports,"  ti.  3,  182, 
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which  may  become  inflamed.  The  iritis  is  generally  only  slight 
in  character,  but  if  the  corneal  ulcer  is  large  and  perforates,  and  the 
iritis  is  severe,  serious  complications  may  ensue,  and  the  sight  be 
even  lost.  There  is  often  great  swelling  of  the  lids,  together  with 
a  varying  degree  of  photophobia,  lachrymation,  and  conjunctival 
redness.  The  temperature  of  the  affected  part  is  markedly  increased, 
but  its  sensibility  is  diminished.  According  to  Horner^  the  earliest 
symptom  observed  in  the  eye  is  the  appearance  of  transparent  vesi- 
cles on  the  cornea ;  they  are  generally  situated  at  or  near  the  margin 
and  arranged  in  groups,  or  they  may  appear  in  single  file  like  the 
beads  of  a  rosary.  They  are  accompanied  by  slignt  cloudiness  of 
the  epithelium.  These  vesicles  soon  burst  and  leave  behind  them 
small  excoriations,  just  as  if  the  cornea  had  been  scratched  by  a 
finger  nail,  and  the  cornea  becomes  opaque  and  ansesthetic.  This 
anaesthesia  is  not,  however,  confined  to  the  portion  deprived  of  its 
epithelium,  but  extends  nearly  over  the  whole  cornea.  There  is 
moreover  marked  diminution  of  the  intra-ocular  tension.  A  form 
of  herpetic  corneitis,  very  closely  resembling  this,  is  also  met  with, 
as  Horner  has  shown,  in  the  course  of  catarrhal  affections  of  the 
respiratory  organs  {vide  appendix).  Herpes  frontalis  only  attacks  a 
patient  once  in  his  life,  and  is  exactly  localized  according  to  the  dis- 
tribution of  the  nerves,  never  overstepping  the  median  Ime.  There 
is  often  most  intense  and  persistent  pain  after  the  disease  has  sub- 
sided, rendering  the  patient's  existence  miserable.  The  eye  mav 
flush  up  at  times,  and  become  irritable,  but  the  skin  and  the  eyeball 
are  more  or  less  anaesthetic.  Occasionally  there  may  also  be  para- 
lysis of  the  motor  nerve. 

Herpes  zoster  frontalis  is  very  frequently  mistaken  for  erysipelas 
even  by  practitioners  of  eminence,  but  there  are  certain  well-marked 
and  easily  recognizable  differences,  which  should  prevent  such  an 
error  in  diagnosis.  These  distinguishing  features  are  well  pointed 
out  by  Mr.  Hutchinson,  who  says,  "Herpes  frontalis  is  always  lim- 
ited to  one  side,  never  transgresses  the  median  line  of  the  forehead 
and  nose ;  it  never  affects  the  cheek,  although  there  may  be  some 
sym|>athetic  oedema  of  this  part  (oedema  of  contiguity).  There  is 
less  general  swelling  of  the  skin  than  in  erysipelas,  and  in  some  cases 
very  little.  The  vesicles  of  herpes  are  smaller,  more  defined,  more 
numerous,  and  altogether  more  conspicuous  and  pronounced  than 
are  the  bullae  of  erysipelas.  There  is  much  more  pain  and  much 
less  constitutional  disturbance  in  herpes  than  in  erysipelas.  The 
strictly  unilateral  character  of  the  one,  contrasted  with  the  irregular 
situation  of  the  other,  is,  however,  the  most  reliable  feature  for  the 
purr>08e  of  ready  diagnosis." 

With  regard  to  the  treatment  nothing  very  satisfactory  can,  un- 
fortunately, be  stated.  Tonics,  especially  preparations  of  quinine, 
should  be  administered,  atropine  should  be  prescribed,  and  some 
simple  lotion,  such  as  lead  with  opium,  may  be  applied  to  the  skin. 
For  the  relief  of  the  after-pains  chloral  or  the  subcutaneous  injec- 

»  »»K1.  Monatsbl.,"  1871,831. 
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t)on  of  morpbiA  Bbould  be  tried.  If  these  fail  to  alleviate  it,  the 
Bubcutiineouft  diriaioti  of  the  frontal  or  nasal  nerve  shoald  be  per* 
foniied,  as  recommended  by  Mr.  Bowman.  In  some  ituitaDces  it, 
howeveFt  only  proves  of  temporary  benefit.  (The  tntense  nearalgic 
paina  are  sometimes  instantaDeoasIy  cured  by  the  application  of 
galvanism.^ 


4.— IXFLAMMATIOX  OF  THE  EPGES  OF  THE  ETELIP3 
(TINEA  TAKSI,  OPHTHALMIA  TARSI,  BLEPHARITIS 
MAUGINALIS),  ETC. 

In  the  mildest  form  of  the  digease,  we  notice  only  a  hypenEmic 
condition  of  the  edges  of  the  lids,  which  look  angry,  red,  and  sore. 
There  is  at  the  Banie  time  a  feeling  of  heat  and  itching-  in  tlie  eyea, 
which  becomes  aggravated  by  exposure  to  very  bright  light^  a  smoky 
atmosphere,  or  by  long-continued  use  of  the  eyes  at  fine  work*  Oo 
awaking  in  the  morning,  the  patient  notices  that  the  lids  an?  some- 
what gmed  together,  and  that  small  croets  form  upon  atid 
lasliCB,  which  are  fierbaps  stuck  together  into  little  bundk  :  ^  „e 
hardening  and  drying  of  the  discharge.  The  edges  of  the  lids  now 
become  somewhat  thickened  and  hypertrophied,  and  apj^ear  red, 
glazed^  and  Bhining.  The  discharge  is  also  more  copious  and  thicker, 
and  tlic  crusts  more  firm  and  consistent*     If  the  disease  a  "  ^, 

small  white  pustules  are  formed  here  and  there  at  the  rooi  ,e 

lashes,  which  project  through  the  pustules,  or  the  latter  may  be  gita» 
ated  between  the  cilia.  Tliese  little  pustules  become  excoriated,  and 
exude  a  yellowish  muco-purulent  discharge,  and  readily  bleed  if 
the  edge  of  the  lid  is  rubbed,  or  the  cruets  are  roughly  removed. 
The  margin  of  the  lid  bcconjes  more  and  more  intiamed,  swollen, 
aJid  irregularly  notched,  and  the  pustules  may  invade  its  whole 
extent,  so  that  it  looks  quite  raw  and  ulcerated  when  the  crusts 
have  been  removed.  When  the  whole  substance  of  the  lid  along 
the  margin  is  thickened  and  hardened,  it  is  termed  tylosis.  The 
conjunctiva  generally  particif«ites  more  or  less  in  the  iuflamrnationy 
and  this^  together  with  the  inflamed  condition  and  altered  -  'i 

of  the  Meibomian  glands,  causes  a  sensation  of  sand  and  gr 
eyes,  winch  feel,  moreover,  hot,  dry,  and  very  itcliy.  This  itchttiess 
is  esi^ecially  marked  if  the  lid  and  checks  become  excoriated  and 
inflamed.  If  conjunctivitis  8ui>ervenes,  there  is  of  course  an  increase 
in  the  discharge,  which  now  assumes  a  muco-pnrulent  chamct<T. 
In  the  severer  cases  of  ble[iharitis  marginalis,  suppuration  of  the 
hair  follicles  takes  place,  and  the  jiustules  which  form  at  the  base 
of  the  cilia  may  attain  a  considerable  size,  and,  on  giving  way  or 
being  pressed,  they  exude  a  thick  muco-purulont  discharge,  which 
dries  uj^on  the  edge  of  the  lid  in  the  form  of  thick  firm  crii.>^i 
beneath  which  the  margin  of  the  lid  is  ulcerated,  and  perhai 
deeply  notched  and  indented.     The  lashes  become  loose,  atid  are" 

«  Vide  Nftgel,  •♦KL  MonatsbL/'  1871,  p.  381. 
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shed;  either  falling  out,  or  remaining  glued  to  the  crusts.  For 
some  time,  new  lashes  are  formed,  but  they  are  not  of  normal  strength 
or  growth,  but  are  weak,  crooked,  and  stunted  ;  but  if  the  disease 
runs  a  very  protracted  course,  and  is  severe  in  character,  the  lashes 
cease  to  grow,  and  a  more  or  less  considerable  portion  of  the  lid  is 
completely  deprived  of  them  (madarosis);  or,  at  best,  a  few,  thin, 
straggling  cilia  are  scattered  sparsely  along  its  margin.  The  posi- 
tion of  the  lashes  often  undergoes  a  considerable  change,  so  that 
they  become  inverted,  crooked,  and  stunted  (trichiasis),  or  a  double 
row  of  cilia  (distich iasis)  may  be  formed,  either  along  the  greater 
portion  of  the  lid,  or  chiefly  at  one  point.  There  is  also  much 
danger  that  the  cicatrization  of  the  ulcers  should  lead  to  a  closure 
and  obliteration  of  the  Meibomian  apertures,  so  that  these  become 
skinned  over;  the  secretion  from  the  glands  is  thus  blocked  up,  and 
on  pressing  the  edge  of  the  lid  no  discharge  exudes.  This  condi- 
tion, and  the  inflammation  of  the  Meibomian  glands  which  often 
supervenes,  aggravates  still  more  the  intensity  and  obstinacy  of  the 
disease.  Indeed,  when  the  apertures  of  the  greater  number  of  the 
Meibomian  follicles  are  obliterated,  the  case  may  be  considered  in- 
curable, and  only  capable  of  alleviation.  Whereas,  if  these  ducts 
are  still  open,  a  cure  may  with  perseverance  and  care  be  looked  upon 
as  certain,  although  many  months  may  elapse  before  it  can  be  at- 
tained. On  account  of  the  thickening  and  nypertrophy  of  the  edge 
of  the  lid,  this  gradually  shows  a  tendency  to  become  somewhat 
everted,  and  then  the  lachrymal  punctum,  instead  of  being  turned 
in  towards  the  eyeball,  becomes  erect  or  even  everted,  and  the  teare 
which  can  no  longer  enter  it,  flow  over  the  edge  of  the  lid,  and  thus 
tend  still  more  to  maintain  or  aggravate  its  inflammation.  More- 
over, the  latter  may  extend  to  the  puncta  and  canaliculi,  and  cause 
their  obliteration.  The  inner  edge  of  the  lid  loses  its  angularity, 
becomes  rounded  oflf,  smooth,  hardened,  and  cuticular  in  character. 
The  contraction  of  the  skin  which  ensues  upon  the  cicatrization  of 
the  excoriated  lids  and  cheek,  moreover,  increases  this  tendency 
to  ectropium,  so  that  even  a  considerable  degree  of  lagophthalmos 
may  be  produced. 

Blepharitis  marginalis  is  frequently  produced  by  the  various 
forms  of  conjunctivitis  or  corneitis,  more  especially  if  the  latter 
are  accompanied  by  a  great  discharge  of  hot  scalding  tears,  which 
constantly  moisten  and  excoriate  the  edges  of  the  lids.  But  it 
occurs  also  as  a  primary  disease,  and  is  then  generally  due  to  pro- 
longed exposure  to  wind,  cold,  bright  glare,  or  to  an  impure  smoky 
atmosphere.  Its  intensity  is  much  aggravated  by  dirt  and  want, 
and  it  is,  therefore,  most  frequently  met  with  amongst  the  poorer 
classes,  and  especially  amongst  those  nationalities  in  which  habits 
of  cleanliness  do  not  prevail.  It  occurs  most  frequently  amongst 
children,  but  it  is  also  met  with  in  adults,  and  is  especially  prone 
to  attack  persons  of  a  delicate,  feeble,  and  scrofulous  constitution, 
or  who  suffer  from  impairment  of  the  digestion  ;  in  such,  it  proves 
especially  obstinate  and  apt  to  recur.    I)r.  McCall  Anderson  con- 
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flidem  that  tlits  dioeaae  is  neither  more  nor  ]em  thaa  i 
eczemfL  (impetigo)  attacking  the  edges  of  the  lida.' 

In  the  trcahnait  of  this  diiea^e,  the  greatest  atteotfon  most  lie 
|>aid  to  the  most  scrupuloQa  cleanliness.  In  mild  cai^^,  tli«  ejrt 
Ahould  he  frequently  waahe*!  with  tepid  water^  or  warm  i^  '**  d 
water,  so  a«  to  reinf»ve  the  crusts  from  the  lashes^  an*l  v,  ;§ 

has  heen  (h>ne,  a  little  of  the  weak  nitrate  of  niereory  ♦  t 

ihoukl  l)e  applied  to  the  roots  of  the  lashes  with  a  fine  eani  - .  ^  .,„ir 
brn«ih.  If  this  proves  too  irritating,  we  should  diminish  the  strength 
of  tliift  ointment  by  an  admixture  of  one  or  two  parts  of  lard.  If 
the  crusts  are  thick  and  firm,  and  the  edges  of  the  lids  rery  swollen 
find  red,  mere  ablution  with  warm  water  will  not  suffice,  but  com- 
preiaes,  steeped  in  hot  %vater,  should  be  applied  for  ten  or  twenty 
minutes,  and  frequentlv  changed  during  tnis  period.  This  shoald 
be  rcpcateil  three  or  four  times  a  day,  or  hot  bread  and  water  or 
linw»cd-nical  jjoultices  may  be  applie^l  instead  of  the  coinpreeaeo. 
This  will  gnmtly  alleviate  the  intlammation,  and  the  cr«  'T! 

be  so  thoroughly  soaked  and  softened,  that  they  will  eithet  ^e 

detachetl  si»ontaneouKly,  or  can  be  removed  without  difficulty  or 
iiyory  to  the  lid.  The  hot  compresses  or  poultices  will  be  fouDd 
esiiecially  useful  in  the  morning,  when  the  crusts  are  thick,  and 
the  lids  firmly  glued  together  by  the  nocturnal  discharge.  After 
the  removal  of  the  crusts,  the  Uda  may  be  bathed  with  tepid  water, 
and  then  Bomo  aatringcnt  ointment  or  lotion  should  be  applic 
Bclurc  doiirg  bo,  any  diseased  or  stunted  eyelashes  should  be 
trncted  with  the  cilia  forceps,  as  this  favoi's  the  growth  of  the  new 
ones,  and  rcndcn*  the  apjilication  of  tlie  topical  remedj-  more  ensyj 
Indeed,  if  the  disease  is  severe  and  implicates  the  greater  portic 
of  the  lid,  it  will  be  well  to  remove  the  greater  part  of  the  lashes" 
or,  aH  suggested  by  Mr.  8treatfeild,  to  cut  them  down  ^uite  close 
to  IhtJ  luargin.  Mulposition  or  a  faulty  shedding  of  the  hishes  is  a 
not  untVenut*nt  cause  of  a  very  obstinate,  though  perhajis  mild, 
form  of  blei)hariti8.  In  sucli  cases  we  find  that  on  |>assitig  the 
lashes  lightly  through  oor  linger  and  thumb,  many  of  theai  come 
out  at  once,  their  root  being  often  black.  Great  benefit  is  derived 
from  careful  and  repeated  epilation  of  the  affected  lasher.  A  gr 
number  of  ointments  and  lotions  luive  been  recommended  for  tbi 
disease,  and  in  v^ry  chronic  and  obstinate  cases  it  ia  advisable 
occasionally  to  change  the  remedy. 

In  the  milder  forms,  the  application,  night  and  morning,  of  the 
weak  iii(ratc  of  mercury,  or  the  red  or  white  precipitate  ointment 
will  suffice. 

If  the  edge  of  tlie  lit]  ia  nmch  excoriated,  a  solution  of  nitfate 
of  silver  (gr*  v-x  ad  5])  siiould  be  lightly  [sainted  over  it  every 
day;  or  pledgets  of  lint,  dipi>ed  in  a  weaker  solution  of  uitrate  of 
silver  or  of  sulphiite  of  zinc,  should  be  periodically  applied.  If 
small  pustules  or  ulcers  have  formed,  these  should  be  touched  with 
a  finely  pointed  crayon  of  sulphate  of  copper  or  the  mitigated 


A  prtcticsl  Trfatise  upoa  Eczcmii,**  by  Dr.  McCiill  Amlcrson,  p.  107^ 
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nitrate  of  silver.  I  have  also  found  very  great  benefit  from  the 
use  of  Hebra's  ointment,  which  consists  of  equal  parts  of  Oleum 
Lini  and  Emplastrum  Plumbi,  with  a  little  Balsam  of  Peru.  This 
is  spread  on  a  pledget  of  lint  and  applied  to  the  lids  at  bed  time, 
being  kept  on  all  night.  On  its  removal  in  the  morning,  the  eyes 
are  to  be  well  sponged  with  warm  water.  Dr.  McCall  Anderson 
strongly  recommends  the  use  of  a  solution  of  potassa  fusa  ^usually 
ten  grains  to  an  ounce  of  water),  a  very  little  of  which  is  to  l>e 
painted  every  day  on  the  edges  of  the  lids  with  a  fine  brush  by 
the  surgeon  himself.  A  large  brush,  soaked  in  cold  water,  should 
be  in  readiness  to  stop  the  action  when  desired.  If  any  conjunc- 
tivitis coexists,  a  drop  or  two  of  a  coUyrium  of  sulphate  of  zinc 
or  of  alum  should  be  applied  two  or  three  times  a  day.  The  eyes 
should  also  be  protected  against  bright  light  and  cold  winds 
by  a  pair  of  blue  eye-protectors.  Together  with  this  local  treat- 
ment, ^reat  attention  must  be  paid  to  the  patient's  general  health. 
If  he  IS  of  a  scrofulous  habit,  or  in  delicate  health,  cod-liver 
oil  with  steel  or  quinine  should  be  administered.  His  diet  should 
be  nutritious  but  easily  digestible,  and  all  excess,  more  especially 
in  drinking,  should  be  avoided.  Indeed,  even  the  moderate 
use  of  stimulants  cannot  be  borne  by  some  of  these  patients, 
causing  an  aggravation  or  a  relapse  of  the  disease.  In  obstinate 
cases,  I  have  also  derived  much  benefit  from  the  prolonged  use  of 
arsenic. 

Acne  dliaris  is  not  unfrequently  met  with ;  we  then  notice  one 
or  more  small  nodules,  which  are  due  to  an  inflammation  of  the 
sebaceous  or  hair  follicles,  and  situated  close  to  the  edge  of  the 
lid,  which  is  more  or  less  swollen,  red,  and  inflamed  ;  indeed,  if 
the  attack  is  severe,  the  whole  lid  may  be  very  oedematous.  These 
nodules  are  situated  in  the  subcutaneous  cellular  tissue,  and  are 
somewhat  moveable,  and  several  cilia  may  sprout  out  from  the 
apex  of  the  pustules.  The  latter  gradually  increase  in  size,  and, 
after  having  attained  a  certain  volume,  may  undergo  resolution ; 
but  they  generally  suppurate,  the  pus  escaping  either  through 
the  duct  of  the  follicle,  or  making  its  way  through  the  external 
skin.  In  other  cases,  the  nodule  becomes  hardened  and  indurated 
{acne  indurata\  and  may  thus  exist  unchanged  for  a  very  long 
time. 

This  disease  is  mostly  met  with  in  youthful  individuals,  who 
may  be  otherwise  in  very  good  health,  excepting  that  they  show 
a  disposition  to  acne  of  the  face.  It  may,  however,  occur  inde- 
pendently of  this,  if  the  secretion  of  the  sebaceous  follicles  of  the 
eyelids  is  from  any  cause  morbidly  altered ;  so  that,  either  from 
its  excess  in  quantitv  or  hardness,  it  becomes  confined  in  the  gland, 
and  then  sets  up  inflammation.  On  account  of  the  larger  size  and 
number  of  the  sebaceous  follicles  in  the  upper  lid,  acne  occurs 
more  frequently  in  this  than  in  the  lower.  The  causes  of  acne 
ciliaris  resemble  those  of  acne  in  general,  and,  like  the  latter,  this 
disease  generally  runs  a  protracted  course,  and  is  very  apt  to 
47 
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Thfsur.  Arrionjrit  the  prineiijal  caa5«,  I  mav  meDtion  irreeulari 
in  d'u;t,  fre^:  iridul^ence  in  wine,  spiriu.  or  other  excoagc-a :  aiM 
femaU:^,  derzuj£hUieui  of  the  uterine  fanctions.  £x(<ji&are  to  d 
dirt,  r;^^Ul  win^U,  bright  glare,  etc.,  increases  the  severirr  and 
Atinacy  of  the  diM:a8e,  and  favors  the  tendency  lo  nErlaiises.  Lf 
afli;ct]on  haf)  laitte<l  for  Horne  time  and  is  accompanied  b v  a  g 
d<:al  of  inflammation,  it  may  become  complicated  with  blephai 
maripnaliH. 

Great  attention  Hhould  be  paid  to  the  cleanliness  of  the  ] 
which  Hhould  U;  fre^^uently  washed,  so  that  any  dischar^  w] 
cIrjgH  the  la^hcH,  or  has  become  encrusted  on  the  lids,  mar  be 
inove^l.  The  loose  or  affected  eyelashes  should  be  freqoei 
plucked  out.  If  the  nodule  and  the  neighboring  portion  of  the 
are  rc^l,  inflarneil,  and  i^ainful,  cold  compresses  should  be  appl 
but  if  signs  of  suppuration  apjK^r,  hot  poultices  or  fomeutat 
should  lie  Hul^Htituted,  and  the  pustule  be  punctured,  in  order  i 
the  discharge  may  find  a  ready  exit.  In  the  indurated  form 
ointment  containing  mercury  or  iodide  of  potassium  should 
applied.  The  diet  and  habits  of  the  patient  should  be  caref 
regulated,  and  if  he  is  feeble  and  delicate  in  health,  tonics  she 
be  a^iministered. 

The  prcjKcnce  of  lice'  on  the  eyelashes  (plithiriasis  ciliarum)  mi 
l>e  mistaken  lor  tinea,  but  the  crusts  present  a  more  circumscri 
and  beaded  form.  The  citrine  or  red  precipitate  ointment  she 
be  applied  twice  daily,  which  will  generally  kill  the  pediculi  i 
few  days.  If  they  are  numerous,  it  may  be  necessary  to  clip 
IuhIich  very  close. 


5.— KPIIIDROSIS  AND  CIIROMIIYDROSIS. 

-An  cxccHHive  secretion  of  the  sudoriferous  glands  of  the  1 
more  esiKicially  the  upjjcr,  is  occasionally  met  with.  The  jx;rsj 
tion  exudes  so  freely  that  the  surface  of  the  lid  is  covered  I 
thin  layer  or  lilni  of  fluid,  reaching  perhai)8  nearly  up  to  the  e 
of  the  orbit.  This  condition  is  termed  Epliidrosis.  On  wij 
the  skin  dry  with  a  fine  dossil  of  linen,  we  can  easily  notice  (v 
the  aid  of  a  nuignifying-glass)  that  the  moisture  exudes  from 
numerable  little  pores,  flows  together  into  large  droj>s,  and  fin 
covers  the  lid  with  a  thin  layer  of  fluid  (Von  Graefe).^  Soon 
conjuiK'tiva  becomes  soniewliut  injected  and  inflamed,  the  ea 
ot'tlio  lids  become  sore  and  excoriated  (more  ei^pecially  at  the  an 
of  the  eye)  t'n»ni  the  constant  irritation  of  the  moisture,  and 
obstinate  blepharitis  niarginalis,  with  a  slight  degree  of  conji 
tivitis,  is  set  up.  The  patient  at  the  same  time  complains  < 
i)eculiar  itching  and  biting  sensation  on  the  outer  surface  of  the 
The  alleetion  is  very  obstiiuite  and  protracted,  tor  altliough  asl 
gent  lotions  and  colly ria  benetit  the  inflammation  of  the  coujunc 

>  **K.  L.  O.  II.  Hep./*  ii.  125.  «  »^A.  f.  O./'  iv.  3,  254. 
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and  the  edge  of  the  lid,  they  exert  but  little,  if  am",  influence  upon 
the  secretion  of  fluid.  Wecker  recommends  "  Hebra's  ointment" 
(p.  737).  The  general  health,  and  especially  the  action  of  the  skin 
and  kidneys,  should  be  attended  to. 

Chromhydrosis  (stearrhoea  nigricans  of  Erasmus  "Wilson).  Under 
this  title  has  been  described  a  very  peculiar  pigmented  condition  of 
the  eyelids,  which  is  characterized  by  the  appearance  of  a  dark 
brown  or  brownish-black  discoloration  of  the  lids,  more  especially 
the  lower,  which  is  chiefly  noticeable  in  the  folds  of  the  skin,  and 
does  not  reach  up  to  the  lashes.  It  can  be  readily  removed  with 
oil  or  glycerine,  but,  apparently,  not  with  water.  It  has  been  chiefly 
met  with  in  females,  more  especially  those  of  a  nervous,  hysterical 
temperament,  and  there  can  be  but  little  doubt  that  it  is  artificial, 
being  due  to  some  pigment  painted  on  by  the  patient  in  order  to 
deceive  her  medical  attendant,  and  to  awaken  interest  or  com- 
passion. For  a  very  full  account  of  this  condition,  I  would  refer 
the  reader  to  the  French  Translation  of  Mackenzie,  iii.  44,  and  to 
a  paper  read  by  Dr.  Warlomont,  before  the  Heidelberg  Ophthal- 
mblogical  Congress,  1864,  vide  "Kl.  Monatsbl.,"  1864,  381. 

Xanthelasma  palpebrarum  is  the  name  given  by  Mr.  Erasmus 
Wilson  to  peculiar  yellow  spots  or  patches,  which  are  sometinies 
met  with  on  the  eyelids  of  middle-aged  per8ons,,generally  near  the 
inner  or  outer  canthus.  They  vary  in  size  from  a  small  speck,  like 
a  pin's  head,  to  an  oval  or  crescentic  patch,  perhaps  J  of  an  inch  in 
magnitude.  The  spots  or  patches  are  yellowish  in  tint,  flat,  some- 
what elevated  above  the  level  of  the  skin,  and  their  centre  is  gene- 
rally marked  by  a  black  point.  Mr.  Hutchinson*  has  lately  called 
special  attention  to  this  aftection,  and  since  then  numerous  cases 
have  been  recorded.  Virchow'  narrates  ^n  extraordinary  one,  in 
which  there  were  small  yellow  nodules  on  the  cornea,  and  a  number 
of  yellowish  tumors  all  over  the  body  (xanthelasma  multiplex). 

[Mr.  Hutchison  thinks'  that  it  is  not  impossible  that  these 
patches  result  from  derangement  in  the  nutrition  of  the  skin 
of  the  eyelids  which  frequently  occurs  in  association  with  hepatic 
and  ovarian  disturbances.  The  patches  of  true  xanthelasma  are 
always  persistent,  and  usually  tend  slowly,  but  steadily,  to 
increase.] 


6— HORDEOLUM  (STYE). 

This  disease  is  not,  as  is  sometimes  supposed,  an  inflammatory 
aftection  of  tlie  Meibomian  glands,  but  is  a  furuncular  inflammation 
of  the  connective  tissue  of  tlie  lids,  having  its  seat  generally  in  the 
vicinity  of  the  hair  follicles,  and  near  the  margin  of  the  lid.  In 
most  cases,  there  is  only  one  boil,  in  others,  there  are  several.  At 
the  outset  of  the  disease  we  notice  a  small  circumscribed  nodule  or 

«  **  R.  L.  O.  H.  Rep./'  vi.  4,  1869.  «  Virchow's  •*  Archiv.,"  lU.  504. 

«  [**Med.-Chlr.  Tram.,''  vol  liv.  1871.] 
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Imtton  near  the  edge  of  the  lid,  the  Bkin  being  freely  moveable  oj 
it.     If  the  develo{)ment  is  very  acute,  the  lid  is  often  much 
flamed,  very  red,  and  crdematous;  and  although  these  pv       ^ 
are  generally  confined  to  the  portion  of  the  lid  in  the  v  _ 

the  Btye,  they  may  extend  to  the  whole  eyelid,  and  the  ocular  con- 
junctiva nmy  also  become  o'dematous.  If  the  upper  lid  is  the  05 
allected,  it  may  hang  down  in  a  ojassive  fold  and  quite  close 
palpebral  af>erture,  there  being  at  the  same  time,  p»erhajis,  a  g€ 
deal  of  photophobia  and  lachrymatiou.  The  patient  gc^neral 
coniplainR  of  very  considerable  paiu»and  the  swelling  in  the  vicinill 
of  the  nodule  is  exquisitely  tender  to  the  touch ;  sometimea,  the  _ 
is  also  a  good  deal  of  fcverishness  and  constitutional  disturbance, 
the  Bufferings  of  the  patient  being  quite  out  of  proportion  to  the 
extent  of  the  disease.  The  latter  may,  however,  run  a  more  eub- 
acute  or  ehrooic  coui-ae.  The  prominence  produced  by  the  nodule 
is  generally  at  once  evident  to  the  eye,  assuming  the  appearaiioe  of 
a  little  circumseriVjed  tumor,  about  the  size  of  a  pea,  th- 
the  lid  in  its  vicinity  being  of  a  dusky,  angry  red.  Sot 
several  lashes  project  from  its  ajiex,  if  it  is  situated  at  the  niarg 
of  the  lid.  If  it  be  not  visible,  its  presence  may  be  easily  detect 
by  lightly  passing  the  tip  of  the  finger  over  the  surface  of  tt 
eyelid.  On  eversion  of  the  latter,  the  conjunctiva  will  general! 
appear  smooth  and  unaltered,  but  if  the  hordeolum  points  inward 
the  circumscrihied  nodule  will  appear  on  the  inner  surface  of  tl 
lid,  the  conjunctiva  over  and  around  it  being  i-eddened  and  swolk 
If  suppuration  has  set  in  and  the  matter  "points,"  the  apex  of  1 
little  button  presents  a  grayish-yellow  tint.  If  the  disease 
allowed  to  run  its  course,  it  may  sometimes  undergo  resolution,  bat, 
as  a  rule,  suppuration  sets  in,  and  perforation  takes  place,  more  • 
less  thick  purulent  matter  being  discharged,  together  with  whic 
there  is  often  mixed  some  grayish-white  gehitinous  substance,  co^ 
eiBting  of  ill-developed  or  broken-down  connective  tissue.  This 
discharged  in  little  lunif^.  The  disease  shows  a  very  great  tc 
dency  to  recur  again  and  again,  so  that  its  existence  mn  * 
longed  for  very  many  months,  and  this  has  led  some  authi 
consider  it  dependent  upon  some  peculiar  diathesis.  It  is  luc 
frequently  met  with  in  youthful  individuals,  more  especially 
those  of  rather  delicate  heal th,  who  are  often  subject  to  acne^^ 
who  are  addicted  to  free  living  or  dissipation.  If  the  course  of  tl 
disease  is  protracted,  and  more  especially  if  there  are  frequei 
relapses,  it  is  not  nnfrequently  followed  by  chalazion,  Ijeiug  due  f 
intlammatory  changes  in  the  Meibomian  glarjds,  and  followed 
fatty  or  chalky  degeneration  of  their  contents. 

At  the  very  outset  of  the  disease,  more  especially  if  there  an 
severe  inflammatory  symptoms,  cold  compresses  should  be  applic  ' 
but,  as  a  rule,  I  prefer  the  use  of  hot  poulticea,  which  should 
changed  very  frequently;  for  this  will  greatly  accelerate   the  fo 
mation  of  pus,  and  expedite  the  progress  of  the  case.    When  BUppil 
ration  has  set  in,  and  the  skio  has  become  thinned  and  yellow 
one  point,  a  small  incision  should  be  made  to  permit  of  the  rea<i 
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escape  of  the  pus,  with  which  will  generally  be  mixed  some  of  the 
gray  gelatinous  connective  tissue.  The  pain  is  immediately  and 
greatly  relieved  by  the  incision.  When  cicatrization  has  taken 
place,  I  have  found  much  benefit,  in  preventing  a  recurrence  of  the 
disease,  from  the  use  of  a  weak  ointment  of  nitrate  of  silver  (gr. 
ij-iv  ad  5j.)  If  the  patient  is  feeble  and  out  of  health,  tonics 
must  be  given,  and  the  digestive  functions  thoroughly  regulated. 


[Fig.  204. 


7.-.TUM0RS  OF  THE  EYELIDS. 

Chalazion  (Tarsal  Tumor,  Tarsal  cyst)  is  a  tumor  due  to  inflam- 
matory changes  of  the  Meibomian  glands  or  ducts,  giving  rise  to 
an  alteration  and  retention  of  the  secretions.  If  the  inflammation 
has  been  acute,  or  if  an  acute  inflammatory  exacerbation  has  oc- 
curred, suppuration  may  take  place  and  pus  be  formed.  In  other 
cases,  the  contents  of  the  cyst,  instead  of  being  purulent  or  muco- 
purulent, are  fluid,  gelatinous,  fatty,  or  sebaceous  and  clotted.  The 
tumor  is  generally  about  the  size  of  a  little  pea,  but  may  increase  to 
that  of  a  small  bean ;  it  is  situated  at 
some  distance  from  the  free  margin  of 
the  lid,  and  is  generally  most  manifest 
on  its  inner  surface,  lying  close  beneath 
the  conjunctiva  (which  is  often  consid- 
erably thinned),  and  forming  here  a 
small,  circumscribed,  bluish  or  yellow- 
ish-white tumor,  which  springs  promi- 
nently into  view  when  the  lid  is  well 
everted  and  the  conjunctiva  put  upon 
the  stretch  [Fig.  204].  In  other  and 
rarer  cases,  the  tumor  points  outwards 
and  lies  close  beneath  the  skin,  which 
is  frequently  somewhat  reddened  and 
thinned  over  and  around  it.  It  occurs 
far  more  frequently  in  the  upper  than 
in  the  lower  lid.  Sometimes,  it  may 
exist  in  both  eyelids,  or  in  both  eyes. 

If  the  tumor  is  small  and  hard,  and  its  formation  has  been  ex- 
tremely slow,  we  may  endeavor  to  favor  its  absorption  by  the  use 
of  red  precipitate  or  iodide  of  potassium  ointment,  but  as  a  rule 
this  proves  (|uite  ineffectual,  and  we  must  generally  have  recourse 
to  operative  interference.  If  the  tumor  presents  upon  the  conjunc- 
tival surface,  the  lid  should  be  thoroughly  everted,  and  the  con- 
junctiva put  upon  the  stretch,  so  as  to  render  the  little  nodule 
prominent  and  tense.  A  free  crucial  incision  should  then  be  made 
into  it  with  a  cataract  knife  or  small  scalpel,  so  that  it  may  be  laid 
well  open.  If  the  contents  are  fluid  or  muco-pdrulent,  they  will  at 
once  escape;  if  this  is,  however,  not  the  case,  and  they  are  some- 
what coherently  gelatinous,  a  small  curette  should  be  introduced, 
and  gently  turned  round,  so  as  to  break  down  and  scoop  out  thA 
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coiiteiita.     Should  Bmall  portions  of  the  latter  adhere  to  the  wall  o| 
the  ej8t,.thej  should  be  snipped  ofl' with  a  pair  of  scissors  cur 
on  the  flat.     After  making  a  free  crucial  incision  we  may  ofte 
succeed  in  more  completely  and  readily  emptying  the  contents 
the  cyst  by  nipping  it  firmly  between  the  thumb  and  naiU,  than  i 
the  use  of  the  curette.     If  the  tumor  is  deeply  seated  and  near  tl 
outer  surface,  the   incisions  must  be  prnportionately    deep,  and 
extend  through  the  tarsus,  as  it  is  generally  better  to  open  tb 
tumor,  if  possible,  from  within,  for  we  thus  avoid  the  formation  < 
a  cicatryc  in  the  skin*     Special  attention  must  be  paid  to  this  I 
the  chuhizion  is  situated  near  the  margin  of  the  lid,  and  particj 
larly  near  the  punctiim,  tor  then  the  cicatrix  would  he  very  proti' 
to  produce  a  certain  degree  of  emersion  of  the  ed^e  of  the  lid*  aa 
displacement  of  the  punctum.     But  if  the  tumor  is  situated  at  sou 
distance  from  the  edge  of  the  lid  and  in  its  centnd  or  outer  portio^ 
lying  close  beneath  the  skin,  and  if  the  latter  is  lax,  the  inci8i<i  _ 
may  be  made  fmra  the  outside;  for  the  wrinkles  of  the  loose  skin 
will  hide  the  cicatrix  and  prevent  the  danger  of  evensiou.     The 
removal  of  the  cuntents  is  generally  accomjmnied  by  considenibl^ 
bleeding,  and  the  tumor  may,  hence,  apjiear  to  be  hardly  reduce 
in  size.     But  in  the  course  of  a  few  days*  the  adhesive  inflarama 
tion  supervening  on  the  ojieration  will  cause  a  contraction  of  til 
cyst,  and  it,  together  with  the  thickening  of  the  structures  in  it 
vicinity,  will  rapidly  disapi>ear.     This  adhesive  inflammation  maj 
be  augmented  by  lightly  touching  the  interior  of  the  cyst  with 
finely  pointed  crayon  of  nitrate  of  silver. 

If  the  tumor  is  hard  and  firm,  I  generally  direct  the  patient 
apply  hot  j:K>ultices  for  a  day  or  two  before  the  incision,  as  thl 
accelerates  any  tendency  to  supnuration,  and  softens  the  contenl 
so  that  tliey  are  less  tenacious  and  more  easily  removed.  J 
patients,  attected  with  chalazion,  often  sutier  from  irre£^ularities< 
the  digestive  tuiictions,  these  should  be  carefully  attended  to. 

The  ileiboniian  follicles  sometimes  become  obstructed,  withon 
there  being  any  swelling  or  dilatation  of  the  glands.     T" 
Btrnctions  are  due  to  an  accumulation  of  the  secretion  in  tl 
giving  rise  to  small  yellowish-white  concretions,  either   studde 
irregularly  about  the  smooth  conjunctival  surface,  or  arrange 
perhaps,  in  single  file,  like  little  pin's  heads,  along  the  course 
the  duct.     If  these  are  very  small,  few  in  number,  and  unattend^ 
with  any  inconvenience  or  irritation,  we  need  not  interfere;  but 
they  are  numerous,  large  in  size,  and  productive  of  irritation,  thej 
should  be  pricked  with  tlie  point  of  a  knife,  and  the  hurdenc 
contents  squeezed  out,  or  their  removal  may  be  facilitated  by  usiti 
a  grooved  spud. 

Milium  is  a  minute  white  tumor,  about  the  size  of  a  millet 
hence  its  name,  which  is  mostly  situated  at  or  near  the  free  ed£^ 
of  the  lid.     It  generally  occurs  isolated,  although  perhaps  in  co"c 
siderable  numbers,  or  the  tumors  may  be  arranged   in  clnstera.] 
The  cilia  sprout  forth  from  the  centre  of,  and  between^  these  Uttl 
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nodules.  The  latter  should  be  pricked,  and  their  soft,  suet-like 
contents  squeezed  out. 

MoUuscurriy  or  albuminoid  tumors  is  of  the  same  nature  as  milium, 
but  attains  a  much  more  considerable  size,  and  is  generally  situated 
at  some  little  distance  from  the  edge  of  the  lid,  and  is  quite  pain- 
less. The  skin  over  it  is,  as  a  rule,  somewhat  thinned,  so  that  its 
yellowish-white  color  and  nodulated  surface  are  very  evident.  In 
its  centre  is  sometimes  noticed  a  minute  opening,  through  which  a 
little  white  fluid  exudes,  and  drying,  forms  a  little  brittle  crust 
upon  it.  In  recent  cases,  this  matter  is  contagious.  If  the  tumor 
exists  for  a  very  long  time,  its  attachment  to  the  skin  may  be 
stretched  and  elongated,  so  that  it  has  a  more  or  less  distinct  neck 
or  pedicle,  which  renders  it  pendulous.  Molluscum  is  generally 
not  confined  to  the  lids,  but  occurs  at  the  same  time  upon  the  face 
and  other  parts  of  the  body.  The  crust  upon  its  apex  should  be 
detached  with  a  pair  of  forceps,  the  nodule  pricked  or  slightly 
incised,  and  the  contents  squeezed  out  between  the  thumb  nails. 
If  it  is  not  emptied  at  once,  the  pressure  should  be  repeated. 
When  several  moUusca  exist  on  the  eyelids  and  face,  it  is  better  to 
operate  upon  them  all  at  one  sitting.  Ebert*  narrates  an  extraor- 
dinary case  of  a  girl  aged  4,  whose  eyelids  were  so  covered  with 
mollusca  (some  reaching  the  size  of  a  hazel  and  walnut)  that  she 
could  not  open  her  eyes. 

Sebaceous  tumors  occur  most  frequently  in  children,  and  resemble 
molluscum  in  their  nature,  but  attain  a  still  more  considerable  size, 
reaching  perhaps  that  of  a  large  filbert  or  even  a  small  walnut. 
They  occur  most  frequently  at  the  outer  and  upper  margin  of  the 
orbit,  close  to  the  eyebrow.  The  skin  over  the  tumor  generally 
retains  its  normal  appearance,  or  may  become  somewhat  reddened. 
The  contents  are  enclosed  in  a  cyst  wall,  the  posterior  portion  of 
which  is  somewhat  thickened  and  hypertrophied,  and  are  suet-like 
and  sebaceous,  consisting  of  broken-down  epithelial  cells,  fat  mole- 
cules and  hairs.  In  other  cases,  the  tumor  is  softer,  and  its  con- 
tents ar^  more  oily.  If  it  is  very  small,  and  its  appearance  does 
not  annoy  the  patient,  it  may  be  left  untouched,  but,  otherwise,  it 
should  be  removed  at  an  early  stage.  As,  in  order  to  prevent  its 
return,  it  is  necessary  to  remove  it  whole,  it  is  better  not  to  punc- 
ture it  and  squeeze  out  it«  contents,  but  to  dissect  it  out,  if  possible, 
without  tearing  or  pricking  the  cyst  wall.  Hence,  a  free  incision 
should  be  made  through  the  skin,  with  a  cataract  knife  or  small 
scalpel,  and  parallel  to  the  edge  of  the  orbit.  When  the  tumor 
is  of  considerable  size,  a  crucial  incision  may  be  made  so  as  to 
facilitate  the  dissection,  but  generally  one  long  incision  will  suflice. 
The  tumor  should  then  be  slowly  and  carefully  dissected  away,  the 
adhesions  between  the  cyst-wall  and  the  surrounding  cellular  tissue 
being  delicately  severed  with  the  point  of  the  knife,  or  detached 
by  gentle  traction,  assisted,  perhaps,  with  the  end  of  the  handle  of 
the  knife.     An  assistant  should  be  ready  with  a  sponge  to  wipe 

'  "Kl.  Monatobl.,"  1871,  p.  158. 
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nitrate  of 

should   be   brout^ht  togetlxer  with  fine"  autlTrol*^^  *^^  ^H®,  ^ouni 
dressing  be  applied,        ^  '    ^""^  <^W  waUf 

Fibroma  is  met  with  in  i^te  eyelids  in  the  form  of 
circumscribed  tumor,  being  sometimes  eoneenital    n.  f  ®'^^''' ^^^''^^i 
exquisitely  painful  to  the   ^oueh.     These  tuiaois  so,!!^^*^''^^^^*'^'^'^ 
a  cartilaginous  chamcter^   and  spring  pmmiiientlv  int       -^^  assume 
the  eyelid  is  everted,  looking  like  a  second  tarsal  carr  i       ^'xi^^  ^^^^ 
Von  Graefe'  rei>orts  a  totiiorof  this  kind,  occurH  ^  ^^^  ^  ^      '^^^^^ 
angle  of  the  eye,  and  whioh  bad  attained  the  size  n^ ^\  -       *^"'^'' 
nut.     It  was  situated  in    tlie  submocous  connp/^tir.^-  a  hazel- 

^       ^  .ai«t  of  true  bone  tVs.n.l  ^^  ^^^«^'  ^^d.  on 


iiUL.     Au  »T*..o  oi..aateu  ui     "^V       \"^^*^^"3  connect iv 
removal,  was  found  to  cousiet  of  true  bono  tissue 

Fibronias  increase  but  very  slowly  in  siKe,  and  tbia  r 
distinguishing  feature  between  tbem  and  earcom  f  ^^^^  thechfef 
tijt  V  earmot  be  distinguished  with  certainty  from  h  "^i  *^"'"'^^t  ft>r 
with  the  microseope.  ^  ^*  ^"^  Matter  except 


,,. ^ WS   pt3UUJ 

iaries  and  veins  (Recklinghausen-^).  The  tumor *'V  ^^'^  ^**^  *^**P^'- 
Urmly  pressed,  but  siiontaneous  }>ain  only  occnra  ^^^^\I^i"fuI  if 
shows  a  tendency  to  recur  after  removal,  as  it  is  '^"^'^'^^^^ally.  It 
extirpate  it  completely.  very  difficult  to 

Warts  occasionally  form  on  or  near  the  ed^es  of  fK 
should  be  snipped  otF  with  a  jmir  of  scissors,  or  ton  1     i  ^''i^^''^^^  ai^^l 
or  acetic  acid.     If  the  base  is  narrow,  a' silk  o*  k    ^^^'^^^^^^^'^^^^ 
ligature  should  be  applied,  so  as  to  strano-ulate  if    ^  i  -^^  ^^oi'sse-bair 


-^     .     '  rni    ■  ^^'^'utiiteu  lorm,  ana  are  Jirni  Anr!     i     '.  <^»rcum- 

touch.     Their  progress  is,  as  a  rule,  extremelv  sW^         .^'''  ^*^  ^^^ 
be  readily  removed.  ^  «Jow,  anj  |.j^^^  ^^ 

In  rare  instauces,  cutaneous  horns  arp  nlm^,.*.^  i 

lid.    The  only  cuse  of  the  kiJTAS  ^llfsS^T"^  ^~'"  *^^ 
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It  began  about  ten  months  aeo  as  Fig.  305. 

a  small  wart,  and  it  gradually  in- 
creased in  size  until  it  has  now 
reached  a  length  of  about  an  inch, 
and  is  the  thickness  of  a  crow-quill. 
It  is  situated  at  the  centre  of  the 
ciliary  border  of  the  right  lower 
lid,  and  hangs  down  in  a  pendulous 
manner  {vide  Fig.  205).  It  is  of  a 
dark  color,  hard  and  horny,  except 
just  at  its  base,  where  it  is  contin- 
uous with  the  skin.  By  its  weight 
it  has  drawn  the  eyelid  slightly 
down  and  everted  it  a  little.  On 
May  21st,  Mr.  Bowman  excised  the 
"  horn,"  including  the  base  within 
the  limits  of  a    F  incision.     The 

edges  of  the  wound  were  brought  together  with  a  pin  and  secured 
with  a  figure-of-8  ligature.  On  May  28th  the  pin  and  ligature  were 
removed,  and  the  patient  was  discharged  from  the  hospital  cured. 

Another  remarkable  case  is  reported  by  Dr.  Henry  Shaw,"  of  the 
Massachusetts  Eye  and  Ear  Infirmary.  The  man  was  56  years  of 
age,  and  the  horn,  which  was  situated  on  the  right  lower  lid, 
attained  a  length  of  1}  inch,  its  circumference  at  its  base  being  1| 
of  an  inch ;  it  was  curved  and  looked  like  the  beak  of  a  bird.  Dr. 
Shaw  excised  it  with  success. 

Epithelial  cancer  is  almost  the  only  malignant  tumor  which  occurs 
primarily  in  the  eyelids,  for  the  other  forms,  such  as  scirrhus,  me- 
dullary cancer,  etc.,  are  generally  only  secondarily  met  with  in  this 
situation. 

Epithelial  cancer  shows  itself  most  frequently  in  the  lower  eye- 
lid, and  near  the  outer  canthus.  It  occurs  generally  in  persons 
above  the  a^e  of  forty,  or  even  in  those  much  more  aged,  being 
rarely  met  with  in  youthful  individuals.  At  the  outset,  the  disease 
assumes  the  appearance  of  a  small,  circumscribed,  slightly  elevated 
induration,  situated  at,  or  close  to,  the  edge  of  the  lid,  and  looking 
like  a  wart  or  a  small  thickened  crust.  It  is  covered  by  healthy- 
looking,  uninflamed  skin,  and  a  few  varicose  vessels  are  perhaps 
seen  to  pass  over  or  near  it.  The  surface  of  the  little  nodule  often 
looks  rough  and  scaly,  as  if  the  cuticle  were  thickened.  It  may 
remain  in  this  condition  for  a  very  long  period,  and  years  mav 
elapse  before  it  increases  materially  in  size,  or  becomes  ulcerated. 
On  this  account,  and  from  its  being  quite  painless,  it  is  often  en- 
tirely disregarded  by  the  patient,  who  supposes  it  to  be  simply  a 
wart.  When  the  disease  occurs  in  the  skin  over  the  lachrymal 
sac,  it  has  been  mistaken  for  dacryocystitis.  Thus  Mackenzie 
mentions  one  instance,  in  which  the  patient  called  to  have  a  style 


•  "  Boston  Med.  and  Surg.  Journal,"  1869,  Feb.  11. 
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introdaeed,  and  anotlier,  in  which  one  had  actually  been  wor 
But  sooner  or  later  it  gnidiially  and  almost  imperceptibly  iiicr 
Boniewliat  in  size,  creeping  alonc^  the  edge  of  the  lid  and  aseumingi 
i  lengthened,  ovoid  Rhajjc.  Its  fiurfaee  becomes  broken  and  excor' 
[ated,  and  a  thin,  grayish-yellow  discharge  exudes  from  it,  whicl 
'  bardenH  upon  it  in  the  form  of  dark  rough  crusts.  Then  ulcer 
tion  sets  in,  and  the  tumor  slowly  spreads  in  circumference  and 
depth,  the  edges  of  the  ulcer  being  somewhat  elevate<l,  and  studded^ 
perhaps,  with  a  few  palislj-red  tubercles,  which  rapidly  form  agai 
if  abscised.  The  skin  around  the  tumor  is  but  little  thickened 
swollen,  or  discolored,  and  this  distinguishes  the  disease  from  lupua 
and  also  from  a  sy]ihilitic  ulcer.  Moreover,  the  slowness  of  it 
growth  and  the  history  of  the  case,  would  prevent  its  being  mia 
taken  for  the  latter.  When  the  ulceration  sets  in,  the  pain  h 
creases,  but  seldom  to  any  considerable  degree,  nor  is  it  of  a  ver 
acute,  lancitmting  character;  but  if  any  nerves  are  exnoBed  bi 
the  uleemtion,  tlie  patient's  sntferings  will,  of  course,  be  uiucl 
augmented.  The  discharge  is  of  a  yellowish  color,  healthy  ii 
nature,  and  free  from  fetor.*  Sometimes,  the  ulcer  may  become 
tem|X)mrily  cicatrized,  either  completely  or  in  part,  and  then  re^ 
main  apparently  healed  for  a  certain  time;  but  soon  a  breach  i 
surface  again  occurs,  and  fresh  ulceration  sets  in,  iD^time,  tL 
ulcer  invades  the  lid  more  and  more,  spreading  along  its  surtace  and 
extending  deeply  into  its  structure,  until  it  may  eat  its  w: 
pletely  through  its  whole  thickness,  and  apjiearon  the  conju 
Burtace;  thence,  perhaps,  extending  to  the  orbit.  If  the  lids  ar 
destroyed,  the  eyeball  will  be  exi>osed,  and  suppuration  of  tb$ 
cornea  nuty  ensue,  accompanied  perhaps  by  loss  of  the  lens  and  i ' 
consideralde  p<irtion  of  the  vitreous  humor,  and  followed  by  ; 
of  the  globe,     Mackenzie'  has  witnessed  the  most  excruciati  ,i , 

ensuing  upon  implication  of  the  eyeball,  or  wheu  the  ulcoraUuaJ 
affected  the  infm-orbitary  and  supra-orbitary  nerves.  The  diseai^l 
may  also  extend  to  the  face,  finally  oj>ening  into  the  mouth.  Tlie 
veins  which  pass  over  the  ulcer  often  give  way  and  cause  very  con 
sidenihle  hemorrhage. 

The  cause  of  the  disease  is  frequently  dubious,  but  soj 
we  are  able  distinctly'  to  trace  its  origin  to  some  injury  or  li  ri 

the  existence  of  some  prolonged  course  of  irritation. 

If  the  disease  is  moderate  in  extent  and  circumscribed,  so  thaj 
there  is  ho|>e  of  entirely  removing  it,  the  ti'eatment  by  extirpatic 
is,  I  think,  as  a  rule,  the  best ;  cure  being  taken  to  carry  the  inci^ 
sions  through  the  healthy  integnments,  for  fear  of  leaving  any  ol 
the  morbid  tissue  behind*  This  incision  is  generally  made  of  I 
V-ehape,  and  sufficiently  large  to  include  all  the  diseased  portion 
within  it.  The  edges  of  the  wound  should  be  brought  t^^igeth^ 
with  fine  sutures;    or  if  the  loss  of  substance  is  considerablOf 

I  Vide  Dr.  Jacob's  able  paper  on  this  disease,  **  Dublin  Hospital  Reporta/*  vot^ 
iv,,  1B27. 
t  •*  Diseases  oftbe  Eye/*  4th  edU.,  137. 
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plastic  operation  should  be  performed,  and  the  skin  brought  from 
the  temple  or  cheek.  Mackenzie,  however,  prefers  to  make  a 
semilunar  incision,  and  to  allow  the  wound  to  heal  by  granulation. 
It  must  be  admitted,  however,  that  even  when  the  operation  has 
been  followed  by  a  firm  cicatrix,  and  the  disease  has  appeared  to 
have  been  cured,  after  a  time  a  relapse  has  taken  place,  and  hence 
the  treatment  by  escharotics  and  other  agents  has  been  strongly 
recommended,  rotassa  fusa  and  the  chloride  of  zinc  paste  have 
been  especiallv  used  as  caustics.  Mackenzie'  strongly  recom- 
mends the  sulphate  of  zinc  for  this  purpose.  The  water  of  crys- 
tallization of  the  sulphate  of  zinc  having  been  driven  off  by  heat, 
and  the  residuum  reduced  to  a  line  powder,  he  mixed  it  with  a 
little  glycerine,  so  as  to  form  a  thick  tenacious  paste,  and  on  the 
point  of  a  bit  of  stick,  applied  it  over  the  scab  and  the  hard  edges 
of  the  ulcer;  the  part  being  then  covered  with  a  bit  of  dry  lint. 
This  treatment  was  repeated  two  or  three  times,  and  produced  a 
firm,  healthv  cicatrix,  and  apparently  an  excellent  cure. 

Dr.  Broadbent's  treatment  by  injection  of  acetic  acid  (one  part 
of  strong  acid  to  about  four  of  water)  may  also  be  tried,  and  has 
proved  very  successful  in  the  hands  of  several  distinguished  sur- 
geons, amongst  others,  Mr.  Power,*  De  Wecker,*  etc.  Dr.  Althaus's 
treatment  by  electrolysis  may  likewise  be  tried,  being  quite  free 
from  any  pain  or  discomfort.  M.  Bergeron*  recommends  the  in- 
ternal and  local  use  of  chlorate  of  potash. 

Sarcoma  and  carcinoma  of  the  eyelids  are  extremely  rare  affec- 
tions. Hirshberg*  describes  a  case  of  small-celled  sarcoma  involv- 
ing the  lower  lid,  in  which  the  tumor  reached  the  size  of  an  apple, 
and  was  removed  by  him  together  with  the  eyeball. 

Rodent  cancer  of  the  eyelids  generally  commences  by  a  small 
mole  or  pimple,  which  has  existed  perhaps  for  many  years,  be- 
ginning to  itch  and  becoming  somewhat  tender  to  the  touch,  and 
then  a  breach  of  surface  occurs,  which  becomes  covered  with  a 
scab.  Qradually  the  solid  pimple  increases  in  size  and  involves 
the  healthy  structures,  and  the  central  crack  assumes  the  appear- 
ance of  an  ulcer.  The  margin  of  the  latter  is  indurated  and  broad, 
but  is  quite  free  from  tubercles,  and  there  is  but  very  little  inflam- 
matory congestion.  The  solid  growth  slowly  spreads  to  the  adja- 
cent structures,  advancing  in  depth  as  well  as  in  circumference,  and 
without  any  regard  to  difterence  in  the  tissues;  although  there  is 
a  considerable  difference  in  the  rate  of  progress  in  the  various 
tissues,  the  skin  always  yielding  most  rapidly.  The  disease,  as 
a  rule,  occurs  only  after  tne  age  of  50,  produces  no  cachexia,  and 
but  little  pain,  and  is  never  followed  by  enlarged  glands  or  deposits 
in  the  viscera.  With  regard  to  the  prognosis^  it  is  favorable  if  the 
disease  is  seen  at  an  early  stage,  while  complete  removal  by  the 

'  "R.  L.  O.  H.  Rep./Mi.  5. 

«  Mr.  Power  on  Diseases  of  the  Eye,  p.  103. 

»  De  Wecker,  "Maladies  dcs  Yeux,''  ad  edition,  i.  659. 

♦  lb.,  p.  659. 

»  *'  Knapp's  Archiv.,''  2,  1,  229. 
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knife  or  e^charotics  is  possible.  Its  progress  is  the  more  rapid,  a»i^ 
the  tendency  to  return  the  more  marked,  the  younger  the  patient 
When  the  diseaae  occura  in  the  eyelids  it  ia  beat  to  excise  it,  an^ 
to  fill  up  the  gap  by  tninaplantation  of  the  skin,  for  in  this  regiou 
the  use  of  a  very  powerftil  escharotic,  such  as  the  chloride  of  zir 
paste,  is  generally  oot  advisable.  If  excision  is  not  practised,  it  ii 
therefore  better  to  employ  some  other  caustic,  such  as  nitrate 
silver,  nitric  acid,  or  acid  nitrate  of  mercury.  To  relieve  the  paii 
of  tlie  application  of  the  latter,  the  j>art  should  be  painted  immeJ 
diately  afterwards  with  collodion^  (Xayler), 


8.— N^VCrS  MATERNUS  (TELANGIECTASIS). 

This  disease  is  occasioaally  met  with  on  the  eyelids,  and  may 
vary  considerably  in  size  and  appearanoc.     Its  surface   may    be 
smooth  and  even,  or  granulated,  and  perhaps  divisible  into  two  ob 
three  distinct  portions.     The  color  also  varies  from  a  light  6car1e| 
to  a  dark  bluish-red  or  purple.     Najvi  may  be  quite  superficial  anc 
confined  to  the  skin,  or  extend  deeper  and  itnplicate  the  subcii* 
taneous  tissue,  perhaps  to  a  considerable  extent.     They  have  als 
been  divided  into  an  arterial  or  active,  and  a  venous  or  pasgivd 
form.     The  former  are  firm  and  distinctly  pulsatile  to  the  touc* 
and  cannot  be  emptie<l,  except  the  vessels  which  supply  them  ar 
coijipressed  (Mackenzie).     The  venous  are  softer  and  more  ela8tic,| 
and  can  be  easily  emptied  by  pressure.     On  the  patient's  stooping 
down,  the  DBevus  rapidly  swells  up,  and  becomes  dark  and  verjf 
tense. 

The  disease  is  often  congenital,  and  may  gradually  increase  uj 
to  a  certain  point,  and  then  remain  almost  stationary,  or  else  i( 
may  spontaneously  diminish  in  size,  and  slovrly  disapj>ear  withoattl 
leaving  a  trace  belli luL 

Various  modes  of  treatment  have  been  recommended  for  thii^ 
disease.     Of  these  the  best  are,  I  think,  the  application  of  threadtj 
soaked  in  perchloride  of  iroii^  the  various  forms  of  ligature,  ancf 
electrolysis.     Injection   of  the  perchloride  of  iron  is  excessively] 
dangerous,  and  several  eases  of  instantaneous  death  have  beeti  re-t 
corded.     Hence  it  is  fur  wiser  to  traverse  the  tumor  in  different) 
directions  with  threads  dipped  in  perchloride  of  iron,  and  to  allowj 
them  to  remain  in  for  a  few  days.     The  subcutaneous  ligature, 
either  in  a  figure-of-8,  or  circular,  also  proves  very  sueceesfuh 
the  tumor  is  conaiderable  in  size,  and  divisible  into  several  por- 
tions, one  of  these  may  be  taken  at  a  time,  and  the  operation  re- 
peated several  times.     De  Wecker^  transfixes  the  base  of  the  little 
tumor  by  two  needles  crossed  at  right  angles  (-f ),  and  then  firmly 
strangulates  the  base  wnth  a  thread  passed  beneath  the  ueodli^s. 

'  For  admirable  descriptions  of  this  disease  vide  Mr.  Moore's  work  **Oii  Rodent  j 
Cancer,'*  nnd  Mr  Hulcliio son's  ^''Climciil  Keportou  Rodent  Ulcer/*  *'lled*  TimM| 
and  GazeUe."  18(M),  vol  ii. 

«  L,  c„  663, 
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The  application  of  electrolysis  to  these  naevi,  appears  to  me  to  be 
very  serviceable.  Dr.  Althaus,"  to  whom  we  are  mdebted  for  the 
introduction  of  this  mode  of  treatment,  has  found  it  very  success- 
ful, and  narrates  a  case  in  which  a  nsevus  of  the  eyelid  (in  a  patient 
of  Mr.  White  Cooper)  was  rapidly  cured  without  leaving  any  trace 
behind.  The  great  advantages  of  electrolysis  are,  that  it  is  free 
from  all  pain  and  danger,  and  that  it  does  not  leave  any  scar  or 
disfigurement. 

Galvano-puncture  has  also  been  recommended. 


9.— PTOSIS. 

In  this  aflTection  the  upper  eyelid  droops  down,  so  that  the  palpe- 
bral aperture  is  greatly  narrowed,  and  the  cornea  more  or  less 
covered,  the  patient  being  unable  by  a  voluntary  eftbrt  to  raise  the 
lid.  In  the  chapter  upon  the  Paralytic  Aftections  of  the  Muscles 
of  the  Eye,  it  was  mentioned  that  ptosis  is  a  frequent  svmptom  in 
paralysis  of  the  third  nerve,  on  account  of  the  levator  palpebrce  supe- 
rioris  being  supplied  by  this  nerve.  In  complete  paralysis  of  the 
third  nerve,  we  find,  besides  the  ptosis,  that  on  lifting  the  eyelid, 
the  eye  is  immoveable  in  all  directions  except  outwards,  and 
slightly  downwards  and  outwards,  that  the  pupil  is  dilated  and 
the  accommodation  paralyzed.  The  ptosis  may  be  partial  or  com- 
plete ;  in  the  former  case,  the  upper  lid  can  still  be  somewhat  lifted, 
and  does  not  droop  to  the  full  extent,  in  the  latter,  it  hangs  down 
immoveably,  and  has  to  be  lifted  up  by  the  assistance  of  the  finger. 
The  palpebral  aperture  may,  however,  be  somewhat  widened,  and 
the  upper  lid  slightly  elevated  by  the  relaxation  of  the  orbicularis 
and  the  contraction  of  the  frontalis  muscle.  The  causes  of  para- 
lysis of  the  third  nerve  have  already  been  mentioned  at  p.  617,  and 
I  need  not  here  recur  to  them.  It  must  be  stated,  however,  that 
in  some  rare  instances  the  branch  to  the  levator  palpebrse  may  be 
alone  implicated,  owing  to  its  direct  compression  by  an  exostosis, 
tumor,  etc.,  the  other  branches  of  the  third  nerve  being  unaffected. 
Or,  again,  some  traumatic  lesion,  implicating  the  nerve  or  the 
muscle  itself,  may  be  the  cause.  Ptosis  may  also  occur  inde- 
pendently of  any  paralytic  afiection,  being  due  to  some  want  of 
development  or  congenital  insufliciency  ot  the  levator  palpebne, 
which  coexists  sometimes  with  epicanthus.  Or  it  may  remain  after 
the  great  swelling  of  the  lid  and  hypertrophy  of  the  conjunctiva 
accompanying  purulent  or  granular  ophthalmia,  the  levator  not 
being  suflaciently  strong  to  overcome  the  weight.  A  certain  degree 
of  ptosis  is  also  sometimes  observed  in  aged  people,  if  there  is  a 
great  superabundance  of  flaccid  skin,  and  the  levator  palpebrse  is  at 
the  same  time  somewhat  weak. 

An  interesting  form  of  partial  and  slowly  developed  ptosis  is 
occasionally  observed  in  adults;  it  is  accompanied  by  myosis  of  the 

>  Vide  Dr.  Althaas's  interesting  work  on  Electrolyiii. 
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same  eye^  and  there  ia  an  entire  absence  of  paralvais  of  any  of  tl 
other  miisclea  supplied  by  the  third  nerve.  Horner^  records  an  iiS 
teresting  instance  of  this  kind,  in  which  thei-e  was  also,  during  anj 
excitement,  marked  increase  in  the  temperature  and  redne^^  nf  t] 
corresponding  half  of  the  face,  which  stopped  exactly  in  thf 
line;  this  side  of  the  face  bein^  also  quite  free  from  any  i 
tion.  The  eye-tension  was  sliglitly  diminished.  He  considers  Ui 
this  form  of  ptosis  is  evidently  due  to  pamlysis  of  the  plain  mt 
cular  fibres  of  the  upper  lid,  which  are  supplied  by  the  sympathetic 
thus  forming  the  opposite  condition  to  the  retraction  of  the  umw 
lid,  which  ia  met  with  in  exophthalmic  goitre  (p,  689),  and  wuicl 
ia  due  to  irritation  of  these  fibres. 

The  Irmlmcnt  must  he  varied  according  to  the  cause  of  the  aff© 
tion.  If  it  be  due  to  paralysis,  the  general  line  of  treatment  laijj 
down  in  the  chapter  ui:>on  the  Paralytic  Affections  of  the  Muscles  < 
the  Eye  (p.  018)  must  be  followed.  Electricity  often  proves  of  con 
siderable  benetit.  But  if  the  disease  resists  all  these  remedies^ 
course  uuist  he  had  to  oi;»erative  interfV^rence.  In  those  cases  t^ 
which  the  ptosis  is  simply  due  to  an  over-abundance  of  hypertrophj 
of  the  skin,  a  horizontal  fohl  of  the  latter,  parallel  to  the  eilge  ol 
the  lid, should  be  pinched  up  with  a  pairof  forcej^s  and  excisej,  thl 
edges  of  tlie  w^ound  being  united  by  fine  sutures. 

The  attt^mpt  has,  moreover,  been  made  by  Bowman  and   Yoi 
Graefe  to  bring  forth  the  insertion  of  the  levator  palpebne,  and  thiii 
augment  its  power,  on  the  same  principle  upon  which  the  insertion 
of  some  of  the  ocular  muscles  is  sometimes  brought  forward.     Bii| 
the  results  were  not  favorable.     Von  Qraefe'  has  more  lately  devie 
the  following  operation:    A  tmnsverse  incision  is  made  ihrougt 
the  skin  of  the  upper  lid  about  2|  lines  from  its  free  margin,  anfJ 
extending  tlie  whole  length  of  the  lid,  the  incision  being  made  to 
gape  by  a  vertical  traction  upon  its  edges,  and  by  somewhat  sepiaJ 
mting  tlie  subcutaneous  cellular  tissue  with  a  knife.     When  a  suf-" 
ficient  breadtli  of  the  orbicularis  has  been  thus  exposed,  it  is  to  be 
seized  with  the  forceps,  and  a  portion  of  about  four  or  five  lines  in 
width  is  to  be  excised,  care  being  taken  not  to  injure  the  subjacent, 
fascia.     The  incision  is  then  to  be  united  by  sutures,  which  are  to 
be  carried  through  the  skin  and  the  cut  edges  of  the  orbicularia* 
The  eflect  of  tliis  operation  is  to  cause  a  eubcutaneoua  shorteuini 
of  the  upper  litl,  to  weaken  the  action  of  the  orbicularis,  and  thu^l 
to  assist  that  of  the  levator*     If  the  length  of  the  lid  is  increased,! 
Von  (iraete,  after  having  finished  the  transverse  incision,  makes  a] 
second,  having  its  covexity  upwards,  so  that  a  shortening  of  th«j 
rikin  may  be  combined  with  the  subcutaneous  shortening  ot  the  lidJ 


10.— PARALYSIS  OF  THE  ORBICULARIS  PALPEBRARUM. 

In  this  affection  we  find  that  the  eyelids  cannot  be  completclyl 
closed,  on  account  of  the  inefficient  elevation  of  the  lower  lid ,  sal 


'  **Kl.MonalsbL,''  July,  1869, 
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that  a  chink  of  varying  size  exiats  between  the  two  lids.  By  a 
strong  eftbrt  of  the  will,  the  patient  may  succeed  (more  easily  if 
the  other  eye  is  closed),  in  almost  shutting  the  lids  by  the  relaxa- 
tion of  the  levator  palpebrte.  The  wide  gaping  of  the  eyelids 
gives  a  peculiarly  staring  appearance  to  the  patient,  and  is  termed 
Tagophthalmos.  The  paralytic  lagophthalmos  is  present  even  during 
sleep,  and  resists  the  action  of  reflex  irritants  applied  to  the  con- 
junctiva. Paralysis  of  the  orbicularis  is  soon  followed  by  other 
symptoms.  There  is  marked  epiphora,  and  the  constant  flowing 
of  tears  over  the  cheek  soon  causes  irritation  and  excoriation  of 
the  edges  of  the  lids,  upon  which  thickening  and  eversion  super- 
vene. The  exposure  of  the  eye  to  external  irritants  (such  as  par- 
ticles of  dust,  etc.)  soon  produces  conjunctivitis  and  superficial 
corneitis,  ending,  perhaps,  in  pannus  and  xerophthalmia. 

The  affection  of  the  orbicularis  is  due  to  paralysis  of  the  portio 
dura.  The  orbicularis  may  be  alone  aftected,  or  the  paralysis  may 
extend  to  several,  or  all  the  branches  of  the  portio  dura.  It  is  only 
very  rarelv  met  together  with  hemiplegia.  The  causes  of  the  dis- 
ease may  be  peripheral  or  central.  Amongst  the  former,  exposure 
to  cold  air,  damp,  etc.,  is  the  most  frequent.  It  may  also  be  caused 
by  direct  pressure  (as  from  a  tumor)  upon  any  part  of  the  nerve,  or 
by  injuries  which  implicate  the  latter.  Amongst  the  cerebral  causes 
need  only  be  mentioned  the  presence  of  tumors,  syphilitic  exuda- 
tions, hemorrhagic  or  purulent  effusions,  etc.,  and  different  lesions 
situated  at  the  base  of  the  brain.  If  the  disease  is  due  to  paralysis, 
the  treatment  laid  down  in  the  article  upon  "  The  Paralytic  Aftec- 
tions  of  the  Muscles  of  the  Eye"  should  be  pursued.  In  order  to 
guard  the  eyeball  against  the  effect  of  external  irritants,  we  may 
pare  to  a  slight  extent  two  corresponding  points  of  the  tarsal  mar- 
gins of  the  upper  and  lower  lid,  and  then  unite  them  by  2-3  stitches ; 
the  eyeball  being  thus  protected  until  the  orbicularis  has  regained 
its  power. 


1 1.— BLEPHAROSPASM. 

This  affection  varies  much  in  intensity.  In  the  slighter  forms, 
there  may  only  exist  a  moderate  degree  of  temporary  twitching  and 
contraction  of  the  lids,  which  soon  passes  off  again.  If  the  aflec- 
tion  is  more  severe,  the  spasm  of  the  orbicularis  may  be  so  great, 
that  the  eyelids  are  firmly  pressed  together,  and  that  it  is  quite 
impossible  for  the  patient  or  tne  surgeon  to  open  them  even  to  a  slisrht 
degree.  The  endeavor  forcibly  to  open  the  eye  is  intensely  painful, 
and  may  even  almost  throw  the  patient  into  epileptiform  convul- 
sions. At  the  outset,  the  disease  is  generally  but  moderate,  but 
if  the  cause  persists,  or  eflicient  treatment  is  not  adopted,  it  gradu- 
allv  increases  in  severity,  and  the  spasm,  which  was  before  perhaps 
only  periodical,  becomes  permanent,  so  that  the  patient  cannot  open 
his  eye  at  all.    Then  the  other  eye  may  become  affected  in  a  similar 
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niannor,  and  the  muscles  of  the  face,  neck,  and  even  of  the  extre- 
mities, may  uiulertro  spasmodic  contractions.^ 

nioi>hai\>spasm  is  often  met  with  in  the  course  of  inflammatory 
afloctions  of  the  cornea  and  conjunctiva,  or  if  a  foreign  body  has 
lKH?omo  U^lgod  within  the  folds  of  the  latter.  In  such  cases,  it  is 
evidently  due  to  a  reflex  neurosis  dependent  uin^n  irritation  of  eome 
of  the  bram-hes  of  the  fifth  nerve.  This  disease  likewise  occurs  in 
severe  cases  of  hyix^nvsthesia  of  the  retina.  It  is  also  observed  in 
connection  with  neuraliria  of  the  supra-orbital  nerve,  or  of  other 
branches  of  the  fifth ;  tlje  exact  seat  of  these  affections  being  per- 
liap  unsusixvted  until  a  certain  sjx>t  is  found,  where  lirm  pressure 
will  at  once  arrest  the  sp;ism.  It  must  l>e  mentioned,  however, 
that  in  some  instances  even  direct  pressure  ujon  the  facial  nerve  at 
its  exit  through  the  stylo-mastoid  foramen  will  stop  the  blepharo- 
sjxism  ^Roml^orgV 

The  treatment  of  the  disease  must  vary  with  the  cause  and  dura- 
tion. Thus  the  swore  blopharosj^sm  often  noticed  in  the  o<:^urpe 
of  corneal  attections  Ji-^ipy-ears  with  them:  or.  if  i:  f-e.-^ists,  it  fre- 
quently yieMs  to  tonics,  immersion  of  the  head  :n  cold  water.  s«a 
batliing,  and  the  sulvuianeous  inievi-rion  o:  mcrrliia.  Indeed,  the 
latter  nrmeily  is  often  found  of  great  be:ien:  in  the  Treatment  of 
tliose  si»;ism^>lic  atfectior.s.  From  one-^:x:h  to  one-:L:ri  of  a  grain 
of  morphia  should  Ih>  iniecte^l  a:  the  loir.t  wi.ere  jre?stnv  will 
stop  the  sjcism.  ar.d  Iv  oocas:ona:':y  rey-eated.  I:\  however,  thtse 
remeviies  tail  to  cure  the  b-ej  harosjc»sn;,  aiii  if  i  ressure  UT-'?n  the 
supra-orbital  nerve  stops  it.  and  e!.al':es  t:.r  TVstici.t  ::::n:e!i-ar::y  to 
v^pvVi  his  oyo,  Tl  is  r.^rvo  :v.;:st  l-e  d".v"  ;•:•:.     7':.:-    >.-r^::  :•::  w;>  r.>: 
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try  whether  the  firm  compression  of  the  supra-orbital  nerve  alle- 
viates the  blepharospasm,  for  only  in  such  cases  can  we  expect  a 
favorable  result. 

Nictitation^  or  involuntary  convulsive  twitching  of  the  eyelids,  is 
occasionally  met  with  in  a  varying  degree,  and  is  generally  owing 
to  a  reflex  neurosis  producing  a  spasmodic  contraction  of  the  orbi- 
cularis; these  twitchings  following  each  other  in  rapid  succession. 
The  affection  may  be  limited  to  one  eye,  or  involve  both,  the  upper 
lid  being  more  frequently  implicated  than  the  lower.  It  is  always 
markedly  increased  by  any  nervousness  or  agitation  of  mind,  and 
is  frequently  met  with  in  persons  in  a  weak,  nervous,  or  hysterical 
condition.  It  may  also  be  due  to  some  local  irritation,  as  an  in- 
verted lash,  slight  inflammation  of  the  conjunctiva,  etc.  It  is 
sometimes  observed  in  cases  of  hyfiermetropia  in  which  glasses  are 
not  worn,  and  will  then  disappear  with  the  removal  of  the  cause. 
In  nervous  and  delicate  persons,  the  general  health  should  be 
attended  to,  an  aromatic  and  slightly  stimulating  lotion  applied  to 
the  lids,  and  the  eye-douche  be  used.  In  hypermetropia,  the  proper 
glasses  should  be  ordered,  and  then  the  twitching  will  soon 
disappear. 


12.— TRICHIASIS  AND  DISTICHIASIS. 

These  conditions  are  characterized  by  an  irregularity  in  the 
growth  and  direction  of  the  eyelashes,  which  are  more  or  less  in- 
verted.   In  trichiasis  the  lashes 

are    irregular,    some     perhaps  [Fig.  206.] 

having  a  natural  position  and 
appearance,  whilst  others  are 
incurved,  thin  pale,  straggling, 
and  stunted  [Fig.  206J.  lii 
distichiasis,  there  are  two  dis- 
tinct rows  of  lashes,  the  outer 
being  in  the  usual  position,  the 
inner  being  situated  further 
back  and  turned  inwards.  The 
double  arrangement  is,  however, 
often  only  apparent,  being  due 
to  a  thickening  and  stretching 
of  the  edge  of  the  lid,  and  a 
consequent  alteration  in  the 
direction  of  the  hair  bulbs  and 
the  cilia.  Both  trichiasis  and  distichiasis  may  aftect  the  whole 
length  of  the  lid,  or  be  limited  to  a  certain  portion  or  portions  of 
it ;  and  if  the  malposition  only  involves  a  very  few,  colorless,  thin 
cilia,  it  ma^  readily  be  overlooked,  and  maintain  a  prolonged  and 
verv  annoying  irritation  of  the  eye  and  lids. 

This  faulty  position  of  the  cilia  is  generally  accompanied^ or  ^ck^vl 
48 
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followed  by  a  certain  degree  of  ioversion  of  the  eyelid  (enti-opiui 
aiHl  i)erlja|>B  by  a  t^Lorteiiiiig  and  incurvation  of  the  taraal  eartil 
But  ill  thii  siinple  aud  truu  trichiasis  or  distichiasis  this  is  not 
case,  and  thti  j:K>Bitioii  of  the  lid  and  the  condition  of  the  eartil 
are  perfectly  liormal. 

The  most  frequcat  causee  of  these  conditions  are  loog-contino* 
and  Revere  inflaniniations  of  the  conjunctiva  (purulent  and  grannll 
ophthalmia,  etc.),  and  of  the  edge  of  the  lid;  in  which  the  ha' 
follicles  have  undergone  inflammatory  and  suppurative  changes,  i 
that  they  are  either  destroyed,  or  their  functions  so  much  impair 
that  the  growth  of  the  lashes  is  injured,  and  they  become  weni 
stunted,  and  distorted.  Ulcers  and  small  abscesses  at  the  roots 
the  cilia,  or  injuries  (burns,  cuts,  etc.)  of  the  edge  of  the  lid,  mil 
aho  jfroduce  these  affections. 

The  irregular  gi-owtli  and  inversion  of  tlie  lashes,  even  althous 
only  a  few  may  be  involved,  set  up  considerahle  irrit^itioii  of  tt 
eye,  which  becomes  water3%  red,  and  irritable,  the  patient  complaif 
ing  of  a  constant  pricking  aud  itching  in  it,  as  if  a  minute  Ibrei^ 
body,  or  a  little  sand  or  grit,  were  lodged  beneath  the  lid*  If  tl 
aflectlon  is  allowed  to  contintie,  the  symptoms  of  irritation  ii 
crease  in  severity,  and  there  may  be  cousiderabl 
[Fig.  207.]  laclirymation  and  photophobia.     The  constat: 

spasmodic  contraction  of  the  eyelids  causes 
inversion  of  the  edge  of  the  latter,  which  umj 
in  time,  become  jierniaoent,  so  that  an  entr 
pium  is  superadded  to  the  trichiasis.     After 
time,  the  constant  friction  of  the  inverted 
jjr''l|,/f        stunted    lashes   against    the  cornea  sets    up 
'^  superficial  corneitis,  and  a  more  or  lese  sever 

degree  of  paunus  will  sui»ervene. 

llie  treatment  of  disticliuisis  and  trichiasil 
must  vary  with  the  extent  and  severity  of  thi 
disease.     If  only  a  few,  straggling  cilia  are  rail 
placed,  their  repeated  evulsion  may  event uallj 
cure  the  attection.      By  frequently  extractir^ 
the  lashes,  we  may,  in  time,  succeed  in  causing 
an  atrophy  of  the  hair  bulbs,  and  thus  arredt 
the  growth  of  tlie  cilia.     Indeed,  many  patients 
learn  to  do  this  very  w^ell  for  themselves,  or  ar 
satisfied  to  have  the  lashes  extracted  everj^  fe« 
weeks  by  tlieir  medical  attendant.     If  the  tr^ 
chiasis  is  confined  to  a  very  few  and  scatter 
lashes,  this  treatment  may  suffice.     But  the  ott 
repeated  evulsion  occasionally  leads,  after  a  tim€ 
to  a  certain  degree  of  irritability  of  the  ey« 
nnd  may  thus  become  a  source  of  annoyance  t^ 
the  patient.     Sometimes,  the  destruction  of  th^ 
hair  follicles  by  the  application  of  liquor  potai 
sje  also  proves  successful,  where  only  a  few  cilid 
are  implicated.     A  horn  spatula  [Fig.  207]  havJ 
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ing  been  inserted  beneath  the  eyelid,  and  the  edge  of  the  latter 
put  on  the  stretch  and  somewhat  everted,  so  that  the  row  of  lashes 
IS  brought  well  into  view,  the  point  of  a  needle  ^dipped  into  liquor 
potassre)  should  be  run  up  to  the  roots  of  the  distorted  lashes,  so 
as  to  reach  their  follicles;  or  liquefied  potassa  fusa  may  be  em- 
ployed for  this  purpose  and  in  the  same  manner,  as  has  been  pro- 
posed by  Dr.  Williams.*  This  will  generally  soon  cause  their 
destruction.  Some  surgeons  also  produce  the  latter  by  means  of 
the  application  of  a  strong  caustic  solution  (e.^.,  Ihe  sulph-hydrate 
of  calcium).  In  order  that  it  may  not  extend  to  the  conjunctiva 
or  the  cheek,  and  set  up  considerable  inflammation,  the  surrounding 
parts  should  be  smeared  with  oil,  the  edge  of  the  lids  be  weU 
everted,  and  the  solution  very  carefully  applied.  The  calcium  is 
to  be  washed  away  with  a  sponge  after  four  or  five  minutes.  But 
if  a  considerable  extent  of  the  lid  is  treated  in  this  manner,  a  very 
unsightly  baldness  (madarosis)  will  ensue.  And  hence  it  is  always 
wiser  to  endeavor,  w^here  a  considerable  length  of  the  edge  of  the 
lid  is  involved,  to  perform  some  operation  which  shall  prove  a  cure, 
and  yet  preserve  the  eyelashes.  Very  numerous  operations  have 
been  proposed  for  the  cure  of  trichiasis,  more  especially  when  com- 
bined, as  is  generally  the  case,  with  entropium.  Some  of  these 
consist  in  the  complete  excision  of  some  or  all  of  the  eyelashes, 
others  in  giving  the  latter  a  difterent  direction  but  not  destroyiog 
them. 

Fig.  208. 


When  only  a  limited  number  of  lashes  is  misplaced,  the  follow- 
ing is  the  best  mode  of  excising  them. 

«  "R.  L.  0.  H.  Rep.,'MU.  219. 
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If  the  Upper  lid  is  the  seat  of  the  disease,  Snellen's  modificatiot 
of  Desinarres'  clamp,  Fig.  208,  should  be  UBed.  The  lower  bludi 
bIiouM  be  inserted  beneath  the  upper  evelid,  and  the  two  bhitk 
then  screwed  down,  so  m  to  conii»re8s  the  eyelid  firmly  betweea 
ithem  and  control  the  bleeding  [Fig.  209].  [Mr.  Laurence  hn 
Blightlv  modified  Snellen's  forceps  (Fig.  210),  and  adapted  the  i^ann 
pruiciple  to  the  lower  lid.]     In  the  operations  for  sligbt  partial 


[Fig.  2on, 


Fig.  210.  J 


trichiasis,  it  is  not  so  necessary  to  use  this  inRtrament,  as  for  tli 
which  are  peiformcd  wlien  a  considerable  iK>rtion  of  the  lid  is^  idi* 
plicated.     An  incit^iou  is  then  to  be  made  with  a  small  scalriel  (or| 
with   a   broad    iridectomy    knife)   at   the   edge   of    the   lid,  just! 
between  the  misplaced  laches  and  the  openings  of  the  Meibomian 
ducts,  so  that  tlie  cilia  are  included  in  the  anterior  portion  of 
the  incision.     The  latter  is  to  extend  upwards  to  about  3"',  and 
its  lengtli  shoul<l  include  all   the  distorted  lashes.     Two  incisions 
ure  then  to  l»e  made  through  the  edge  of  the  liil  and  the  skin,  the^ej 
incisions  meeting  at  the  centre,  so  as  to  form  two  sides  of  a  triangle, 
the  base  of  which  is  formed  by  the  knver  incision  along  the  uiargiu 
of  the  lid.     This  triangle,  which  includes  the  bulbs  of  the  mis- 
placed lashes,  should  tlien  be  removed.     The  lateral  incisions  marj 
alsrj  he  made  w^ith  a  pair  of  curved  scissors,  one  point  of  %vhicb  is  ' 
to  be  inserted  at  the  angles  of  the  longitudinal  wound.     The  lateral 
ed^es  of  the  incision  are  to  be  hrougltt  togetlicr  with  fine  sutui'eft, 
HerEenstein  has  devised  the  following  operation  for  tricbiaaist  j 
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which  appears  to  be  especially  applicable  to  the  partial  forms,  where 
only  a  few  cilia  are  implicated.  It  consists  in  the  insertion 
of  a  thread,  which  sets 

up  considerable   irrita-  Fig.  211. 

tion ,  and  the  accompany- 
ing suppuration  causes 
the  destruction  of  the 
follicles  of  the  displaced 
cilia.  Dr.  Herzenstein 
performs  the  operation 
1  n  the  following  manner : 
He  enters  a  needle  (iV, 
Fig.  211),  carrying  a 
fine  silken  thread,  at 
the  edge  of  the  lid 
between  the  cilia  and 
the  openings  of  the 
Meibomian  ducts,  at  a 
(Fig.    211),    passes    it 

along  subcutaneously  in  a  vertical  direction,  and  brings  it  out  at 
6,  slightly  above  the  margin  of  the  lid.  The  one  thread  is  here 
drawn  through,  and  the  needle  again  inserted  at  the  same  opening, 
6,  and  passed  along  subcutaneously  and  panillel  to  the  margin  of 
the  lid,  to  the  extent  of  the  distorted  lashes  (to  c).  The  thread  is 
here  again  drawn  through,  and^the  needle  re-inserted  at  the  same 
orifice,  c,  and  passed  down  vertically  to  make  its  way  out  at  a 
point  (rf)  between  the  borders  of  the  margin  of  the  lid.  The  two 
ends  of  the  thread  are  then  firmly  tied,  and  permitted  to  cut  their 
way  out.  Cold  compresses  should  be  appliea.  If  numerous  little 
yellow  spots  of  suppuration  appear,  the  thread  should  be  at  once 
removed.  He  has  also  operated  successfully  in  cases  where  a  very 
considerable  extent  of  the  lid  was  affected.* 

.  When  a  considerable  portion  of  the  lashes  is  misplaced,  we  must 
remove  a  long  narrow  strip  of  the  edge  of  the  lid,  which  includes 
these  faulty  cilia,  or  even  "scalp"  the  whole  lid.  Snellen's  clamp 
having  been  applied,  an  incision  is  to  be  made  with  a  scalpel  or 
cataract  knife  along  the  free  edge  of  the  lid  between  the  eyelashes 
and  the  opening  of  the  Meibomian  glands,  so  as  to  split  the  carti- 
lage into  two,  and  sufficiently  deep  to  pass  beyond  the  roots  of  the 
lashes.  A  second  incision  is  then  to  be  made  on  the  external 
surface  of  the  lid,  and  carried  along,  and  parallel  to,  its  edge,  just 
behind  the  row  of  lashes,  so  that  tlie  two  incisions  meet,  and  the 
strip  of  skin  and  integument,  containing  all  the  faulty  lashes  and 
their  roots,  is  then  to  oe  excised.  This  operation  may  be  partial  or 
extend  nearly  to  the  whole  length  of  the  lid,  according  to  the  extent 
of  the  faulty  lashes.  On  completing  the  excision,  the  part  should 
be  sponged  and  the  cartilage  be  closely  examined,  to  discover  if 
any  of  tne  hair  bulbs  (which  appear  like  minute  black  spots)  have 


»  "A.  f.  0.,''  xil.  1,  76. 
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escaped,  in  which  ca.se  they  should  be  excised,  otherw^ise  the  oili 
will,  of  course,  grow  apaiiL  Sutures  need  not  be  employed»  but  i 
cold  wet  compress  should  be  applied. 

The  above  operation  is  certainly  efficacious  in  curing'  tlie  ttU 
chiasis,  lait  it  is  unsiglitly,  more  especially  in  the  upper  lid,  and 
the  entire  absence  of  the  eyelashes  and  their  protectiv^e  indnencfl 
may  give  rise  to  a  ^ood  deal  of  inflaniniation,  from  exposui-^  of  th€ 
eye  to  external  irritants,  such  ns  dust,  etc.     Ho\^ever,  in   persoc 
who  are  careless  as  to  their  personal  appearance,  and  are  anxiot 
to  he  quickly  and  aflectiuilly  cured  of  the  disease,  this  opemtioii' 
will  be  found  a  very  suitable  one.     But  in  those  eases  in  wbicb  it 
is  of  importance  to  preserve  the  eyelashes,  and  simply  to  give  ther 
a  different  and  better  position,  so  that  in  place  of  being  ttirned  in,l 
they  arc  well  everted,  the  operation  of  transplantation  is  to  be  much 
preferred.     Indeed,  I  almost  invariably  perform  it  in  preference  tOj 
that  of  8Cftl]>ing,  even  although  tlie  personal  appearance  may  be  of 
no  particular  importance.   The  two  following  are,  I  think,  the  be 
operations  for  trans]dantation. 

1.  Arlt  g  nmdificatiun  of  Jaesche's  ojiemtion.   As  this  is  a  tediou«| 
and  painful  proceeding,  the  patient  should  be  put  under  the  in-* 
fluence  of  chloroforni,     Snellen's  clamp  having  been  applied,  Bit 
inciKion  is  to  be  carried  along  the  free  edge  of  the  eyelid,  betweeal 
the  cilia  and  the  openings  of  the  Meihomiiin  duets,  and  reaching  toJ 
a  depth  of  about  2''',  care  being  taken  to  avoid  the  punctiim.     I« 
tills  way,  the  free  ed^e  of  the  lid  will  be  split  into  two  portions 
the    anterior    containing   the   integumente,   eyelashes,  and    tbeii 
bulbs,  etc.,  and  tlie  jiosterior  the  cartilage  and  the  efferent  duct 
of  the  Meibomian  glands.     AVhen  this  incision  is  completed, 
second  is  to  be  carried  along  tlie  outer  surface  of  the  lid^  aboot 
1  J'"  or  2'"  above  the  eyelashes,  and  parallel  to  them.    This  incision j 

is  to  extend  through  the  skin| 


Fig.  212. 


V 


and  the  orbicularis  down  tc 
the  cartilage,  and  be  of  Bufi 
ficient  length  to  pass  at  eacbl 
exti'emity  somewhat  beyondj 
the    first    incision.      In   the| 
next    place,    a    third,   semi- 
circular incision  is  to  be  mad€ 
from   one  extremity    of  th< 
second  incision  to  the  other 
(as   in  Fig»  212),   so    that 
semi-circular  portion  of  skirii 
is  included  witlnn  it,     Tlili| 
portion  of  skin  is  then  to  be  very  carefully  dissected  away,  with^ 
out  any  injury  of  the  orbicularis.     The  size  of  the  flap  mntit  vary 
with  the  amount  of  evemion  which  we  desire;    in  simple  case^l 
of  trichiaais,  without  any  entropium,  it  need  be  but  small.     When 
this  has  been  done,  tlie  edges  of  the  incisions  should  be  bmught 
together  by  fine  sutures.     The  effect  of  this  shortening  of  theRKin 
of  the  eyelid  will  be  to  roll  out  the  edge  of  the  lid  and  the  eye- 
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Fig.  213. 


lashes,  which  can  be  the  more  effectually  done  as  the  edge  of  the 
lid  has  been  split  into  two,  and  the  external  portion  is  thus  greatly 
liberated. 

.  I  have  found  this  operation  generally  very  successful,  but  it  must 
be  confessed  that  it  does  occasionally  foil  in  two  ways.  1st.  The 
change  in  the  position  of  the  faulty  cilia  which  are  situated  near 
the  extremities  of  the  incision  may  not  be  sufficient.  2d.  The  nu- 
trition of  the  narrow  bridge  containing  the  eyelashes  may  be  here 
and  there  impaired,  leading  to  a  partial  slough  and  loss  of  the 
lashes  at  this  point.  To  obviate  these  ill  results,  and  yet  to  pre- 
serve all  the  advantages  of  this  method  of  operating,  Von  Graefe 
has  devised  the  following  modification:* — 

2.  Von  Qraefe's  operation  {vide  Fig.  213).  He  makes  two  ver- 
tical incisions  4'"  in  length,  which  pass  upwards  from  the  anterior 
edge  of  the  lid  through  the  skin  and  orbi- 
cularis, and  from  the  lateral  margins  of  the 
portion  of  the  lid  which  is  to  be  trans- 
planted. Hence,  if  the  trichiasis  is  com- 
plete, and  extends  to  the  whole  length  of 
the  eyelid,  the  external  vertical  incision 
will  be  at  the  outer  commissure,  the  inner 
at  the  upper  lachrymal  punctum  (which 
should  be  preserved  intact).  In  the  next 
place,  an  incision  is  to  be  carried  along  the 
free  edge  of  the  lid  between  the  cilia  and 
Meibomian  ducts,  just  as  in  Arlt's  opera- 
tion. The  lashes  can  now  be  well  everted,  and  in  order  to  assist 
still  further  in  maintaining  this  position,  an  oval  portion  of  skin 
may  be  excised  {vide  Fig.  213),  or  this  may  be  effected  by  the  ap- 
plication of  two  or  three  vertical  sutures,  without  excision. 

In  cases  of  partial  trichiasis  of  the  upper 
lid,  the  following  operation  of  Anagnosta- 
kis'  will  be  found  very  successful.  He  in- 
cludes the  cilia  which  are  to  be  excised  be- 
tween two  vertical  incisions  (Fig.  214), 
which  diverge  somewhat  above.  The  cilia 
having  been  excised,  he  resects  a  portion 
of  the  flap  of  skin  (Fig.  215)  lying  between 
the  incisions,  draws  it  down  until  it 
reaches  about  half  a  line  beyond  the  mar- 
gin of  the  lid,  and  then  attaches  it  by  a 
suture  at  each  corner  (Fig.  216).  The  su- 
ture is  removed  about  24  hours  afterwards. 
By  this  proceeding  is  avoided  all  shorten- 
ing of  the  externallip  of  the  margin  of  the 
lid.  Where  the  trichiasis  or  entropiura 
aff^ects  the  greater  portion  of  the  lid,  he 
makes  a  long  incision  through  the  skin, 

«  "A.  f.  O./' X.  2,  226. 

*  Vide  ^'Annales  d^Oculistique,**  1857,  and  French  translation  of  IklAdck&xaKi^^ 
vol.  ii.  p.  80. 


Fig.  214. 


'^"''f^ 


Fig.  215. 


"^Hs-^ 


Fig.  216. 
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parallel  to  the  edge  of  the  Ud,  and  about  3  millim&tres  distant  1 
U,  and  if  the  skin  is  very  abundant,  he  re  moves  a  horizontal  Mi 
He  next  excises  eoiiie  of  the  tilires  of  the  orbieularis  which  covfl 
the  upper  segineut  of  the  tarsal  cartilage,  and  then  unites  the  iiic 
sion  by  sutiiree. 

In  those  cases  in  which  a  few  cilia  only  have  a  faulty  positioii 
the  following  opemtiou  of  Snellen  is  indiL-ated:  The  two  free  etui 
of  a  silken  tbrt^ad  are  to  be  drawn  through  the  eye  of  a  curve 
iieedlei  t^o  that  a  sling  is  formed  on  the  other  aide.  The  jK>iiit 
the  needle  is  to  be  inserted  at  the  free  margin  of  the  lid,  as  close 
possible  to  the  misplaced  eyelash,  and  the  needle  is  then  to  Ik 
brought  out,  in  a  line  with  the  normal  cilia,  at  the  external  pof 
lion  of  tlie  lid,  about  1  line  from  its  margin.     With  the  aid  of 

Sair  of  forceps  the  faulty  eyelash  is  laid  into  the  sling,  and  the  twc 
rawn  cornjiletely  tlirougb,  so  tliat  the  lash  is  laid  into  the  ti'act 
the  needle-wound,  and  its  point  should  issue  from  the   externa 
oi>eniug  of  the  latter. 

In  severe  cases  of  trichiasis  and  entropium,  Dr.  Pope,*  of  Xen 
Orleans,  reconniiends  the  extirpation  of  the  fil)rt>cartilage.  Ilavins 
first  j>erfornied  all  the  steps  of  Arlt's  opei'ation,a!id  removed  a  j:»or 
tion  of  the  orbicnlaris,  be  next  extirpates  the  cartilage,  heginnin 
by  an  incision  in  the  posterior  flap,  along  its  free  margin,  Initweei 
the  cartilage  and  conjunctiva.  The  cartilage  is  best  remove 
piecemeal,  until  nothing  remains  but  its  upper  rira,  to  which  th| 
l<,'vator  jialpebra?  sui>erioris  is  attached;  this  rim  is  to  be  beveUe<f 
oft'.     The  wound  in  the  outer  flap  la  then  to  be  united  by  sutured. 


13.— ENTROPIUM. 

In  this  condition,  the  free  edge  of  the  eyelid  is  more  or  less  u 
verted,  so  that  the  eyelashes  are  turned  in  and  sweep  against  thti 
eyeball.     The  entropium  may  be  either  [lartial  or  complete,  atjd  N 
limited  to  one  eyelid,  or  atfect  both.     We  must  distinguish  tw<] 
j»rincipal  forms  of  the  disease.     1.  The  spasmodic  or  acute  entr 
piunj,  and  2,  the  chronic  entropium,  wliieh  iscjiused  by  iuflamma-^ 
tory  chaTiges  in  tlie  conjunctiva  and  cartilage. 

The  spasmodic  entroiiium  is  acute  in  character,  and  occurs  ehieflyJ 
in  elderly  persons  (hence  it  is  often  also  termed  senile  entropium)^ 
the  skin  of  whose  eyelids  is  very  lax,  an<l  who  have  i>erhaj»s  haii^ 
their  eyes  bandaged  up  for  some  length  of  time;  thus,  it  is  oftea| 
observed  if  a  firm  banrlage  or  [md  has  been  worn,  either  on  account 
of  scmie  operation  on  the  eye,  or  for  some  inflanm:tatory  affection.   I  th 
deed  the  photophobia  and  long-continued  sjiasm  of  the  lid  attend* 
ant  upon  the  latter,  may  give  rise  to  entropium  by  the  spasmo^licj 
contraction  of  the  orbicularis,  which  c^iuses  the  edge  of  the  lid  toj 
roll  iDj  more  esj^ecially  if  the  skin  of  the  lid  is  veiy  abundant  audj 

»  Kaapp^s  "Ardiiv.,"  vol.  i.  p.  10. 
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[Fig.  21T. 


After  Mftoktoii«.] 


lax  [Fig.  217].     In  this  form  of  spas- 

nitidic  entron'uim  weoWrve  that  the 

Insbea  have  become  tucked  in  to  wards 

the  eyeball,  and  are  quite  hidden  from 

vw\s\  the  margin  of  the  lid   being 

rolled  iu  ujvon  itself,  and  presenting 

its  smooth,  i-oiinded  edge   upwards. 

On  gently  drawing  back  the  eyelid 

into  its  normal  position,  we  notice 

that  it  looks,  perhanB,  quite  healtljy, 

or  only  slightly  swollen  and  red  ;  but 

its  edge  is  not  sore  or  notched,  and 

the   eyelashes   are   j>erfeet!y   regular 

and  well  developed,  being  neither  distorted  nor  dwarfed.     The  lid 

can  be  temj»orarily  retained  in  its  natural  position,  but  very  soon 

it  rolls  in  again,  esi>ecially  if  the  patient  should  wink.     This  form 

of  entropimn  is  particularly  met  with  in  the  lower  eyelid,  but  may 

also  aftect  the  upper. 

In  the  chronic  entropium  the  appearances  are  very  ditFerent,  for 
on  everting  tlio  edge  of  the  lid,  we  genenilly  find  it  inflamed,  ex- 
coriated, con  tracteil,  and  notched.  Ihe  eyelashes  are  sparse  and 
irregular  in  their  growth,  showing  the  characters  of  disticbiasis  or 
trichiasis,  and  being  dwarfed  and  stunted.  Instead  of  the  eyelid 
presenting  tblds  of  snporiibiindant  lax  skin,  it  often  looks  ratlier 
shortened  and  tightly  Htrctche<l,  the  cartilage  being  contracted  and 
incurved;  aud  on  eversion  of  the  eyelid  (which  is  fre^lueutly  per- 
formed with  difficulty),  the  conjunctiva  shows  the  remains  of  in- 
flammatory, and  often  deeply  marked  cicatricial  changes.  Tlie 
length  of  the  paljicbral  opening  {from  angle  to  angle)  is  trefjuently 
considerably  diminished  in  size,  so  that  the  eye  looks  smaller  and 
sunken.  The  induration  and  contraction  of  the  cartilage  are  often 
very  marked,  and  it  may  be  shortened  horizontally  or  transversely. 
These  changes  in  the  cartilage  are  esi)eeially  observed  as  a  ciuise- 
quence  of  severe  and  long-standing  granular  ophthalmia.  This 
form  of  entropium  is  generally  caused  by  various  inflammations  of 
the  conjunctiva  and  the  edge  of  the  lid,  more  especially  if  there  is 
nuiuh  photoi*bolna,  and,  iu  con8et|Ucnce  of  this,  severe  blepham- 
spasm.  Long  persistent  di»^ticbiasis  or  trichiasis  may  also,  as  Inia 
been  already  stated,  give  rise  to  a  certain  degree  of  entropium. 
The  latter  nuiy  likewise  occur  when  the  eyeball  is  atrophied  and 
shrunken,  so  that  it  no  longer  fills  out  the  orbit  and  sustains  the 
lids,  which  consequently  show  a  tendency  to  beeonie  rolled  iu, 
Entropiun»  may  also  be  of  traumatic  origin.  Thus  burns,  sc^ilds, 
injuries  from  lime,  or  wounds  of  the  inner  surtace  of  the  eyeliil, 
nuiy  produce  it,  by  causing  a  destruction  and  cicatricial  contraction 
of  the  conjunctival  and  subconjunctival  tissue.  In  such  cases, 
symblcpbaron  often  coexists. 

The  presence  of  entrojuum  genenilly  soon  sets  up  great  irritation 
of  the  eye,  producing  photo[>hnhia,  tachrymatiou,  auil  blepharo- 
Bpusm,     Subsequently,  superficial  corneitis  sujKjrvenes,  and  a  m.ov^ 
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una  may  be  formed,  leading  to  still  graver  cotnpli- 
version  of  the  Uda  is  not  cured.  In  some  instEtioea, 
tolerably  severe  degree  of  entropiuni  maj  exist  tor 
mt  setting  up  much  irritation. 


t 


218, 


Fig.  919.] 


The  treatment  of  entropium  must  vary  according  to  the  nature 
and  extent  of  the  disease.  In  the  slight  and  recent  cases  of  spas- 
modic or  senile  entropium  (especially  of  the  lower  lid),  it  may 
suffice  to  replace  the  lid  in  its  normal  position,  and  then  to  paint 
its  external  surface  with  collodion.^  This  will  dry  at  once,  and 
prevent  the  lid  from  again  inverting.     The  collodion  must  be  re- 


»  Vide  Mr.  Bowman's  paper,  **  Braith waiters  Retrospect,''  1S51. 
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newed  every  two  or  three  days.  But  if  the  entropium  is  too 
considemble  in  degree  for  this  mode  of  treatment,  a  narrow  hori- 
zontal fold  of  skin,  running  parallel  and  close  to  the  edge  of  the 
lid,  and  a  portion  of  orbicularis  should  be  removed.  A  fold  of 
skin  of  the  requisite  size,  having  been  caught  up  between  the 
branches  of  the  entropium  forceps  [Figs.  218,  219],  is  to  be  excised 
by  a  few  rapid  snips  of  the  scissors,  and  then  a  portion  of  the  orbicu- 
laris should,  if  necessary,  be  also  removed.  Before  beginning  the 
excision  of  the  skin,  we  should  see  what  effect  the  pinching  up  of 
the  fold  between  the  forceps  has  upon  the  position  of  the  lid.  If 
it  does  not  evert  the  latter  sufficiently,  a  larger  fold  must  be  seized ; 
if  its  effect  is  too  great,  the  size  of  the  fold  must  be  diminished. 
As  a  rule,  no  sutures  will  be  required,  but  a  light  pad  and  bandage 
should  be  applied,  when  the  bleeding  has  ceased.  It  has  been  also 
recommended  to  excise  one  or  more  small  portions  of  integument 
in  a  vertical  direction,  the  edges  being  united  by  fine  sutures.  The 
removal  of  a  horizontal  fold  of  skin  is,  however,  in  my  experience, 
to  be  preferred. 

As  the  palpebral  aperture  is  frequently  considerably  shortened  in 
chronic  cases  of  entropium,  so  that  the  eye  looks  very  small,  much 
benefit  is  often  derived  from  slitting  up  the  outer  canthus  (cantho- 
plasty).  The  canthus  may  be  divided  with  a  bistoury  or  with  a 
pair  of  strong  scissors.  If  the  latter  are  employed,  one  blade  should 
be  passed  behind  the  outer  canthus,  the  other  in  front,  and  the 
commissure  be  divided  with  one  sharp  cut.  An  assistant  is  then 
to  stretch  the  incision  in  a  vertical  direction,  so  as  to  cause  it  to 
gape.  The  conjunctival  surface  of  the  incision  is  to  be  united  at 
one  or  more  points  to  the  skin  by  a  fine  suture,  in  order  to  prevent 
union  taking  place.  One  suture  should  be  applied  at  the  upper 
angle,  another  at  the  lower,  and  if  advisable,  a  third  may  be  in- 
serted  at  the  outer  extremity  of  the  wound.  Dr.  Noyes  pushes  a 
narrow  knife  between  the  conjunctiva  and  skin  at  the  outer 
canthus,  making  a  vertical  incision  (IJ'"  long),  next  a  horizontal 
cut  (I  to  J"  long)  through  the  skin  and  orbicularis.  The  cut  edge 
of  the  conjunctiva  is  seized  with  forceps,  slight  cuts  are  made  into 
it  with  scissors  above  and  below,  so  as  to 
form  a  small  flap.     The  bands  of  con  nee-  Fig.  220. 

tive  tissue  which  hold  down  the  outer  can- 
thus  to  the  edge  of  orbit  must  also  be  cut 
across.  Sutures  are  then  to  be  applied  to 
the  edge  of  the  conjunctiva  and  skin. 

Von  Graefe*  strongly  recommends  the 
following  operation  for  spasmodic  entro- 
pium. He  makes  a  horizontal  incision 
(Fig.  220)  through  the  skin,  parallel  to  the 
edge  of  the  lower  lid  and  about  IJ'"  from 
its  anterior  margin,  the  extremities  of  the 
incision  running  up  to  within  1'"  or  2"'  of 

•  *»A.  f.  O.,*' X.  2,  222. 
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Fig.  231. 


u 


Fig.  2^2. 


a  vertical  line  paseing  through  each  commissure.  He  then  remove 
trittngulur  portionof  skin  (J), the  twolateml  tlapa  77 and  Care  son 
what  tllssected  up  and  united  by  two  or  three  fine  horizontal  BOtfl 
Tho  liorizontal  wound  is  left  to  cicatrice-  He  varies  the  bei^hfl 
brriidth  of  the  triangle,  according  to  the  degree  of  relaxation  ort 

Corf  ion  of  the  lid.     The  height  is  of  little  conftequence,  hut  f 
readth  may  have  to  vary  from  3'"  to  5'['.     If  we  di^ire  t^ 

Btill  more  conRideiiihle  etlect,  the 
incisions  may  be  made  of  the  shape  r 
resented  in  ^ig.  221. 

If,  together  with  a  ei^asraodic  ent 
piiini  of  the  upper  lid,  the  cartilage 
cuhtrncted.  Von  Graefe,  after  havi 
nuidc  the  horizontal  iiici??ioti  and 
moved  a  triangular  i>ortioa  of  skin  ^F 
222), carriesa  horizontal  incision  thnr^u 
the  tibres  of  the  orbicularis  muscle  ch 
to  the  edge  of  the  lid,  and  jmshes  tin 
u[*  so  H8  to  expose  the  external  surfi 
of  the  cartilage,  A  triangular  i>orti 
of  the  latter  (I?)  is  then  to  be  reinovi 
the  position  of  the  triangle  l^einj^  I 
rever.se  of  that  in  the  skin,  so  that  I 
buHC  of  the  triangle  (varying  in  ox  I* 
fiHUii  2^'"  to  3'")  reaches  close  to  t 
Upper  edge  of  the  cartilage,  and  its  apex  lies  close  to  the  margin 
the  lid.  The  whole  thickness  of  the  cartilage  should  be  ix*U4i>vi 
Bo  that  only  theeonjunctiva  remains.  The  middle  suture  (3  3)  shot 
pass  til  rough  the  edges  of  tlie  incision  in  the  curtilage.  It  is  g^e 
rally  necessary  to  combine  canthoptasty  with  this  operation, 
it  may  otherwise  dimiuish  the  size  of  the  palpebral  ajiertiire  1 
much. 

In  those  cases  of  entropiiim  in  which  the  tai'sal  cartilage 
affected  and  has  retained   its  normal  curvature,  tlie  o(^rati| 
transplantation  of  Arlt  or  Von  Graefe  (pp.  758,  759),  will  be 
very  serviceable.     But  if  tlie  entropiiitu  is  considurahle,  a 
portion  of  skin  should  be  reintived  (together  with  some  of  the 
of  rlic  orbicularis)  than  in  tfie  case  of  simple  trichiasis. 

The  following  operation  of  rugenstecher'  will  also  bo  fonnil 
exceedingly  got>d  one.     lie  commences  by  dividing  tlie  * 
connnissure  of  tlje  lids  to  such  an  extent,  that  the  woun 
conjunctiva  erpiuls  froni  2"'  to  3'",  anil  that  in  the  skin  : 
to  4"',     liy  moderately  stretching  the  eilges  of  the  incision  tiuv 
wards,  the  horizontal  wound  is  changed  into  a  vertical  one»  an«l  t 
Opposed  surfaces  of  skin  and  conjunctiva  are  then  to  be  uniteil 
sutures.     By  this  proceeding  the  palpebral  ajKjrture  is  enlarjj 
tlight  ectropiam  is  produced,  and  the  action  of  the  orbit 


»  *»KUni9che  BoobftcUningen,*'  1801  j  iiUo  "Comine-Reodu  du  Coagr^  « 
limlmoiojfl*!,*'  1802,  p.  341.  .  ^— 
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diminished  by  the  interposition  of  the  conjunctiva  between  its 
fibres.  The  lid  being  everted,  he  next  inserts  several  ligatures, 
more  especially  at  those  points  where  the  cilia  have  a  faulty  posi- 
tion. For  this  purpose,  the  lax  skin  of  the  lid  and  the  fibres  of 
the  orbicularis  are  to  be  lifted  up  into  a  horizontal  fold  with  a  pair 
of  forcep,  and  a  curved  needle  (armed  with  a  strong,  waxed  thread) 
passed  through  the  base  of  the  fold,  quite  close  to  the  external  sur- 
face of  the  tarsal  cartilage.  The  point  of  the  needle  is  then  to  be 
brought  out  at  the  edge  of  the  lid,  slightly  to  the  outer  side  of  the 
apertures  of  the  Meibomian  ducts.  Tne  ligature  is  to  be  firmly  tied 
and  allowed  to  suppurate  out,  which  generally  occurs  in  from  6  to 
10  days.  As  a  rule,  two  or  three  ligatures  will  suffice  to  produce  a 
considerable  eversion  of  the  margin  of  the  lid.  The  eftect  of  each 
suture  can  be  calculated  according  to  the  width  of  the  fold  of  skin 
which  is  lifted  up.  The  advantages  which  Pagenstecher  claims 
for  this  operation  are:  1.  That  the  pressure  which  the  lid  exercises 
upon  the  eyeball  is  diminished  by  the  widening  of  the  pali)ebral 
aperture;  2,  the  prevention  of  the  cilia  coming  into  contact  with 
the  cornea;  3,  the  eyelashes  are  preserved  and  their  normal  growth 
promoted.  The  little  scars  left  by  the  sutures  very  soon  disappear, 
without  leaving  any  trace  behind  them.  Cold  water  dressing  should 
be  employed  in  order  to  alleviate  the  inflammation,  which  is  some- 
times severe,  and  a  bandage  should  be  applied  so  as  to  keep  the 
parts  quiet.  In  some  cases,  the  sutures  may  be  removed  before  they 
slough  out. 

Snellen*  recommends  a  ligature  to  be  inserted  in  the  following 
manner :  The  lid  being  very  much  everted,  he  passes  two  needles 
(attached  to  each  end  of  a  silken  thread)  from  within  outward 
through  the  whole  thickness  of  the  lid,  so  that  the  one  needle 

{)ierces  the  upper  margin  of  the  cartilage,  and  the  other  passes  a 
ittle  above  this  edge.  The  needles  are  then  re-introduced  at  the 
points  of  exit,  passed  down  to  the  interior  surface  of  the  cartilage 
and  along  it,  beneath  the  orbicularis,  towards  the  edge  of  the  eyelid, 
being  brought  out  just  in  front  of  the  lashes,  close  to  each  other, 
at  about  a  distance  of  two  millimetres.  The  upper  edge  of  the 
tarsal  cartilage  is  thus  inclosed  in  a  sling,  and  in  tying  the  threads 
near  the  ciliary  border,  we  evert  the  edge  of  the  lia  and  draw  it 
upwards.  The  thread  may  be  removed  about  the  third  day,  care 
being  taken  that  no  portion  of  it  remains  behind,  otherwise  slough- 
ing may  occur.  It  must  be  admitted,  however,  that  ligatures  alone 
often  prove  but  of  slight  or  only  temporary  benefit. 

When  the  entropium  is  paired  with  contraction  and  incurvation 
of  the  tarsal  cartilage,  operations  which  simply  act  upon  the  posi- 
tion of  the  lid  by  the  removal  of  a  portion  of  skin,  and  perhaps 
some  of  the  fibres  of  the  orbicularis,  no  longer  suffice ;  but  we  must 
then  also  remove  a  portion  of  the  cartilage,  so  that  the  cicatrization 
may  cause  a  contraction  of  the  outer  portion  of  the  cartilage,  and 
thus  counteract  the  incurvation. 

1  '' Compte-Rendu  du  Congr^  d^Opbthalmologie,*'  1862,  p.  286. 
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For  this  pnrpo^  Mr*  Streatfeild'  devised  his  operatioti  of  "groor- 
iDg  tbe  cartilage/*  which  answers  very  well  wheo  the  latter  b 
einjply  incurved  without  bein^  contracted.  He  perfomnB  the  op^ 
ration  thus:  *^The  lid  is  held  with  Desmarres'  forcepe  [Fig,  223]j 


totlJI 

His    t^ 


the  flat  hiade  passed  under  the  lid«  and  the  ring  tixed  upon  i 
ekin^  so  as  to  make  it  tense  and  expose  the  edge  of  the  li 
An  incision  with  a  scalpel  is  made  of  the  desired  lai^^th,  j 
through  the  skin,  along  the  pal].»ebml  margin,  at  a  dtstatioe  of  a 
line  or  less,  so  as  to  expose  but  not  to  divide  the  roots  of  the 
and  then  just  beyond  them  the  incision  is  continued  doiru  to 
cartilage  (the  extremities  of  this  wound  are  inclined  towards 
edge  ot  the  lid);  a  second  incision,  farther  from  the  {talj/ebml 
gin,  is  made  at  once  down  to  the  cartilage  in  a  situilar  dirBCtioa 
to  the  first ;  and  at  a  distance  of  a  line  or  more^  and  joining  it  il 
both  extremities ;  these  two  incisions  are  then  eontinaed  dee|ilT 
into  the  cartilage  in  an  oblique  direction  towards  each  other.  \\  itb 
a  jiair  of  forceps  the  strip  to  be  excised  is  eeizied  and  detached  willi 
the  scalpel," 

I  have  succeeded  in  curing  severe  cases  of  entropinm  of  fhe  Qppir 
lid  with  marked  contniction  and  incur%'ation  of  th»  ige  ty  i 

combination  of  Arlt's  and  Streatfeild's  method.     Ti  -r  sU 

the  operation  are  identical  w  ith  those  of  Arlt's  (p.  76»);  but 
the  removal  of  the  oval  jortion  of  skin,  I  make  a  longitndi 
cision  throngh  the  fibres  of  the  orbicularis  down  to  the  cmrt 
The  latter  being  well  exposed,  I  make  two  lor 
(inclining  towanls  each  other)  in  it,  nearly  dov 
face.  The  incisions  should  sIo|»e  so  much  that  tiie; 
pK>sterior  surface  of  the  cartilage,  and  thus  include  u  .. 
strip  of  the  latter,  the  base  of  the  wedge  being  turned  ' 
skin,  and  the  apex  towards  the  conjunctiva*  This  strip  ul  cartibge 
ia  then  to  be  excised  with  the  scaljieL  The  size  of  thi$  strip  iriH 
dciKnd  ujon  the  degree  and  extent  of  the  incurvation  and  contiafr' 
tion  of  the  cartilage.  The  edges  of  the  incision  in  the  akin  abooU 
be  neatly  brought  together  by  sutures,  which  are  to  be  Mand 
somewhat  deeply,  so  as  to  include  a  poriion  of  the  orbiculana,  bol 
need  not  be  iiasi>ed  through  the  cartilage. 

bneilen^  performs  a  somewhat  similar  operation.     He  make*  aa 


^  by  a 

iU^ 

artbt 

-  the 


«  **R  L.  O.  H.  R^p,"  L  191. 

t  ^'  Ue\cxii  ^\)k.\A&\:v^vkit  ^  Vh  CWux^t^v  *  ^^  Dr.  De  Wrclnr* 
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incision  through  the  skin  of  the  upper  lid  about  3  millimetres  from 
the  margin,  parallel  to  it  and  extending  along  its  whole  length. 
A  corresponding  portion  (about  2  millimetres  in  width)  of  the 
orbicularis  is  excised,  and  next  a  triangular  wedee-shaped  piece  of 
the  cartilage  along  the  whole  length  of  the  lid.  Three  sutures  are 
then  inserted  in  the  following  manner:  A  suture  armed  at  each 
end  with  a  needle  is  to  be  passed  through  the  upper  edge  of  the 
incision  in  the  cartilage,  and  both  needles  are  then  to  oe  carried 
through  the  lower  margin  of  this  groove  and  brought  out  through 
the  skin  just  above  the  line  of  lashes,  the  points  of  exit  lying  4 
millimetres  apart.  The  two  other  sutures  are  to  be  inserted  in  the 
same  way,  care  being  taken  that  points  of  exit  are  about  4  milli- 
metres from  each  other.  A  bead  is  then  passed  over  each  end  of 
the  sutures  (to  prevent  their  cutting  the  skin),  and  the  latter  care- 
fully tied,  so  that  the  two  opposite  sides  of  the  incision  in  the  car- 
tilage are  accurately  approximated.  The  upper  edge  of  the  skin 
wound  is  left  open. 

Dr.  Berlin^  recommends  that  a  portion  of  the  tarsal  cartilage  in- 
clusive of  the  conjunctiva,  should  oe  excised.  An  incision  is  made 
about  5  millimetres  above  the  margin  of  the  upper  lid,  extending 
along  its  whole  length  if  necessary,  and  including  skin,  muscle, 
cartilage,  and  conjunctiva,  then  a  corresponding  portion  of  carti- 
lage about  2-3  millimetres  in  width  is  excised,  together  with  the 
conjunctiva.    The  wound  is  then  as  a  rule  closed  with  sutures. 


14.— ECTROPIUM. 

In  this  condition,  the  eyelid  is  more  or  less  everted  and  its  con- 
junctival surface  exposed.  The  degree  of  ectropium  varies  greatly, 
being  in  some  cases  so  slight  that  the  edge  of  the  lid  is  but  a  very 

[Fig.  224.  Fig.  225. 


After  Miller.  After  Miller.  ] 

little  turned  out  and  drooping,  whereas  in  others,  the  whole  eyelid 
is  everted  and  its  lining  membrane  apparent  [Figs.  224,  225]. 
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Slight  degrees  of  ectropium  are  often  seen  in  elderly  people,  more 
esi«eeiall3'  if  thity  are  affected  with  a  chronic  infianimation  and 
thickeniog  of  the  cojijunctiva  and  edge  of  the  lids.     Thia,  togeth- 
with  a  certain  degree  of  atrophy  and  relaxation  of  the  orbicolai " 
causes  the  ed^ic  of  the  lid  (especially  the  lower)  to  become  soi 
wliat  everted  and  dix)oping,  so  that  its  margin  is  no  loneer  appl 
to  the  eyeball,  but  Rinks  away  from  it.     In  eonsefjueoce  of  this 
Blight  eversion,  the  punctum  lacrymale  is  no  longer  turned  in  to- 
wanls  the  eyeball,  but  is  erect  or  everted.     The  tears,  iostead  of 
being  carried  oti*  through  the  canaliculus,  collect  at  the  inner  coroer 
of  the  eje,  so  that  the  eye  appears  to  be  always  moist  and  swim- 
ming in  tears;  the  latter  flow  over  the  edge  of  the  lid,  and  thiw 
maintain  and  increase  any  existing  excoriation  or  inflammation  ol 
its  margin.     Severe  inflammations  of  the  conjunctiva  (esf>ecially 
purulent  and  granular  ophthalmia)  are   frequently  the    chu^ 
ectropium,  particularly  if  they  are  accompanied  by  great  swelli 
and  hyf>ertrophy  of  the  conjtinctiva,  and  by  such  considerable  ch 
mosis,*^  that  the  latter  protrudes  perhaps  between  the  lids.     For 
the  oedema tous  infiltration  and  swellincr  of  the  lid  su Inside, 
those  of  the  conjunctiva  continue,  the  lid  is  apt  to  become  ev< 
by  the  action  of  the  orbicularis;  bein^  assisted  in  this  by  the  hy^ 
trophy  of  the  conjunctiva,  to  which  the  external  portiou  of  the  Hi 
can  offer  no  counterj^oise,  and  also  by  the  great  degree  of  chemosi! 
If  such  an  eversion  occurs,  and   is  not  at  once  replaceiK  the  co 
pressiou  of  the  cartilage  and  of  the  upjier  [lortion  of  the  lid 
produce  great  strangulation  and  a  serous  and  hemorrhagic  infiltf 
tion  of  tiie  lid,  which  greatly  increase  the  swelling.      Hence  tJ: 
tumor^  as  Mackenzie  remarks,  is  occasioned  in  a  great  measure 
strangulation,  like  the  swelling  of  piaraphimosis.     We   not    un 
quently  observe  such  cases  of  ectropium  in  children  safferinsr  fi 
purulent  opluhalmia,  in  whom   the  lid  has  become   v  -ally 

everted  during  the  application  of  local  remedie-s,  etc;  n     .   ....^t 
of  having  been  at  once  replaced,  some  time,  perha^e  eeveml  da, 
has  clajjeed  before  medical  aid  was  sought*     The  stranr  ^   •   irj 
greatly  increased  in  children  by  their  violent  fits  of  a 

struggling.     In  chronic  cases  of  purulent  aud  granular  *  ma, 

the  conjunctiva  is  not  only  swollen  and  hyptcrtrophied,  i  c^ 

tilage  becomes  relaxed  and  stretched,  so  that  it  no  longer  maintaim 
the  prof>er  curvature  aud  {)osition  of  the  lid,  but  aasista  inatemllf 
in  the  production  of  the  ectropium.     The  lid  becomes  at  the  mak 
time  elongated  ;  indeed,  ectropium  seldom  exists  for  an 
time  without  causing  a  certain,  often  Cfjusiderahle,  inci 
length  of  the  lid. 

raralysis  of  the  portio  dura  also  causes  ectropium  (eapecl  iHv  r\f 
the  lower  lid)  and  lagophthalmos.     Intra-orbital  tumors,  u 
the  orbit,  etc,  often  produce  eversion  of  the  lid,  on  account  vi 
exophthalmos  to  which  they  give  rise. 

But  the  most  fiH^iueut  cause  of  ectropium  is  found  in  the  pw^ 
eence  of  cicatrices,  excoriations,  etc.,  in  the  vicinit3-  of  the  edecaM 
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the  lids,  for  l)j  their  contrac-  [Pig.  220. 

tioD,  during  cioatrizution,  the 
margin  of  the  lid  becomea  more 
or  lens  everted  [Fig.  226],  Thus, 
in  long-continued  excoriation  or 
eezematoDs  inflanuuiition  of  tlie 
edge  of  five  lid  ami  its  vioinify, 
wetiiid  tliat  a  contmctioQ  of  tire 
skin  takes  place,  and  the  lid  he- 
comes  somewhat  everted*  Tliifl 
can  often  he  observed  in  cases  of  Aaer  Lnwion,] 

iiitlummation  of  the  conjunctiva 

and  cor noii^  accompanied  by  severe  lachrymution.  The  edge  of  the 
lid  becomes  swollen  and  inflamed,  its  margin  rounded,  the  cy lashes 
stretched  and  displaced,  and  the  putictiim  everted  and  perhaps 
obliterated.  Various  injuries  to  the  external  Burface  of  the  Hds  or 
the  integuments  in  their  vicinity,  such  as  burns,  scalds,  wounds, 
etc.,  which  produce  loss  of  substance,  may  give  rise  by  their  cica- 
trization to  more  or  less  considerable  ectropium. 

Caries  of  the  orbit,  more  especially  at  its  outer  and  lower  margin, 
is  a  fruitful  source  of  very  severe  and  obstinate  forms  of  ectmpium ; 
for  tlie  caries  is  frequently  accomjmnied  Ijy  the  destruction  of  a 
considerable  portion  (»f  tlie  substance  of  the  lid  anil  of  the  cartilage, 
which  may  be  implicated  in  the  cicatrix  and  adherent  to  the  Ixme, 
Thus  we  sometimes  fin<l  the  suiooth  surface  of  the  lid  drawn  at  one 
point  into  a  small  funnel  shajicd  aperture,  which  extends  deeply 
down  as  far  as  the  bone^to  wlitch  its  apex  is  adlierent.  Abscess  of 
the  frontal  sinus,  which  perforates  by  a  small  0]K?ning  through  the 
upf»er  jMirtion  of  the  lid,  may  be  followed  by  an  adbcsion  of  the  lid 
to  the  aperture  in  the  bone,  and  a  considerable  degree  of  ectropiuni. 
In  cases  of  ectropium  of  the  uj^fKM^  li*l,  due  to  caries,  we  may  often 
notice  (as  Mackenzie  points  out)  tlie  vicarious  action  of  tlie  lower 
lid*  wliich  becomes  somewhat  raised,  so  as  to  accommodate  itself 
to  the  deficiency  of  the  upi>er, 

Kctrojuum  generally  sixju  produces  a  chronic  inflammation  of 
the  conjunctiva  and  cornea,  on  account  of  the  ex]»o8ure  of  the  eyo 
to  tlie  irritating  influences  of  the  atmosphere,  and  of  foreign  sub- 
etances,  such  as  dust,  etc.  After  a  time,  the  conjunctiva  becomea 
thickened,  swollen,  and  desiccated,  its  epithelial  layer  bypertropliied 
and  roughened,  and  at  length  xero|>htlialraia  may  be  iiroduce<l,  the 
conjunctiva  and  cartilage  undergoing  atrophic  changes.  The  cor- 
nea becomes  inflamed,  pannus  suf»ervene.s,  or  deep  ulcers  are  formed, 
which  may  lead  to  extensive  perforation  and  all  its  dangerous  con- 
sequences, such  as  staphylonja,  or  even  atrophy  of  the  eyeball.  W^q 
often  find,  however,  that  the  efiect  of  the  ectropium  upon  the  eye 
is  but  inconsiderable,  and  is  not  followed  by  any  marked  inflam* 
mation  of  the  conjunctiva  or  cornea.  This  is  due  to  the  fact,  that 
the  eyeball  is  rolled  upwards,  and  is  thus  protected  hy  the  up|>er 
lid  (tlie  wrinkling  and  contraction  of  the  brow  often  assisting  in 
this),  which  thus  guards  it  against  external  irritants.  Henoe,»vc^ 
49 
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foin^me^  ftad  tfcaf  patients  applj  to  tis  for  treatment  of  theectnK 
y  lean  im  aeeomit  of  the  inflararaatory  or  other  affectWnti 

!  tfce  «ike  of  having  their  personal  apfieamiice  impTov^, 

>  -  neodered  extreniety  unsightly  from  the  exposure  of  \\\^ 

Vt$l^&&ixt  conjunctiva.     In  consequence  of  the  ectropuun  and  tlie 
]BB%initicyD  of  the  punct4i,  tlie  texirs  cannot  enter  the  latter  but  fto\? 
oir«r  tfie  cheeky  ami  from  the  liichryinal  sac  being  in  a  eoustant 
stale  of  emptine^  and  non-upe,  it  may  in  time  shrink  and  becoiut 
peramnently  diminished  in  size  (Weber),^  its  walls  being  thinned 
mod  atrophied* 

In  the  ever^ion  consequent  ut>on  inflaramation  and  hypertrophy 
of  the  conjunctiva,  the  lid  8honi<l  be  at  oticc  replaced,  if  we  see  the 
ease  sufficiently  early,  and  should  be  retained  in  its  proper  position 
by  a  comftresB  bandage*  Directions  should  also  be  given  to  the 
attendants  in  cases  of  purulent  ophthalmia,  etc.,  more  especially  in 
children,  inimediately  to  replace  the  lid  if  it  becomes  everted 
during  the  application  of  topical  remedies.  If  this  treatment  doea 
not  suffice,  and  tliere  is  great  hyjiertrophy  and  proliferation  of  tlie 
conjunctiva,  the  surface  of  the  hitter  should  be  touched  with  miti- 
gated nitrate  of  silver,  the  cfleet  of  winch  is,  however,  to  be  at 
once  neutralized  with  salt  and  water.  The  conjunctiva  is  then  to 
be  freely  sciiritied,  which  will  generally  cause  a  considerable  dimi- 
nution in  the  size  of  the  lid*  In  some  cases  it  is,  however,  neces- 
sary to  excise  a  more  or  less  considerable  portion  of  the  swollen  and 
hyi  ertrophied  conjunctiva.  If  these  remedies  fail,  we  must  hare 
recourse  to  operative  interference;  but  I  may  mention  that  the 
oj^erations  proposed  and  practised  at  different  times  are  far  too 
numerous  to  be  entered  upon  here,  and  I  shall  consequently  confine 
myself  to  a  description  of  those  which  have  been  found  to  be  the 
most  useful  and  successful.  I  must  state,  however,  that  no  very 
definite  or  precise  rules  can  l)C  lind  down  as  to  the  exact  method 
of  operating,  for  we  constantly  meet  with  cases  of  ectropium  m 
variable  in  degree  and  extent,  that  we  are  obliged  to  modify  and 
alter  the  mode  of  operating,  in  order  to  adapt  it  to  the  exigenci^ 
of  each  individual  case. 

In  the  above  form  of  ectropium,  as  well  as  in  the  senile,  the  best 
treatment  is  the  diminution  of  the  palpebml  afverture  by  the 
operation  of  tnrsoraphia,  more  especially  if  there  is  a  certain 
degree  of  lengthening  of  the  eyelid.  Before  proceeding  to  o}M?nite, 
the  surgeon  should  take  the  outer  edges  of  the  lids  between  his 
forefinger  and  thumb,  and  draw  them  somewhat  out  towards 
the  external  eanthus,  and  then  a{>proximate  them  towards  ejich 
other  at  this  j>oint,  in  order  that  he  may  be  able  accui-ately  to 
estimate  the  extent  to  which  the  palpebral  aiierture  should  be 
narn>wed.  The  effect  which  this  narrowing  nas  uj^on  the  edg€ 
of  the  everted  lid  should  likewise  he  noted,  as  also  the  fact  whether 
the  lid  has  to  be  a  little  raised  or  depressed,  m  order  to  bring  it 
into  a  proi>er  position.    If  the  puncta  are  erect  or  everted,  tioy 


« 


*  **A.  C  O.,*'  viii.  1,  95. 


ECTROPIUM.  771 

phould  be  slit  up,  so  as  to  facilitate  the  entrance  of  the  tears  into 
the  sac. 

Tarsoraphia^  which  was  first  devised  by  Walther,  is  to  be  per- 
formed as  follows:  The  operator,  having  inserted  a  horn  or  ivory 
spatula  between  the  lids  at  the  outer  canthus,  makes  an  incision 
through  the  skin  and  connective  tissue  parallel  to  the  edge  of  the 
upper  lid,  and  about  three-quarters  of  a  line  from  its  margin.  This 
incision  is  to  be  commenced  at  the  outer  canthus,  and  carried  along 
the  edge  of  the  lid  to  a  distance  of  from  1  J'"  to  3'" ;  it  is  then  to 
be  carried  vertically  down  to,  and  through,  the  anterior  edge  of 
the  lid.  This  portion  of  the  lid,  including  its  cilia,  is  then  to  be 
completely  excised  from  this  point  to  the  outer  canthus,  care  being 
taken  that  the  hair  follicles  are  not  divided  obliquely,  but  entirely 
removed,  otherwise,  they  will  grow  again.  The  same  proceeding 
is  then  to  be  repeated  in  the  lower  lid,  so  that  the  two  raw  surfaces 
of  the  edges  of  the  lids  can  be  accurately  applied  to  each  other, 
and  united  by  two  or  three  sutures.  In  order  still  more  to  facili- 
tate the  union,  and  to  give  the  lashes  a  more  perfect  and  favorable 
inclination.  Von  Qraefe*  has  modified  the  operation  in  the  follow- 
ing manner.  lie  carries  on  horizontally  the  inner  portion  of  the 
vertical  incision  (which  has  been  made  perpendicularly  through 
the  edge  of  the  lid)  to  the  extent  of  about  1'"  or  IJ'"  towards 
the  nose,  along  the  posterior  border  of  the  margin  of  the  lip,  and 
pares  the  latter  by  removing  a  small  slip  of  conjunctiva.  This  is 
to  be  done  in  each  lid,  the  cilia  being  of  course  left  at  the  outer 
portion  of  this  part  of  the  lid.  In  those  cases  in  which  there  is  a 
considerable  elongation  of  the  edge  of  the  lower  lid,  as  well  as  of 
its  cartilage,  an  unsightly  pucker  or  fold  is  apt  to  be  produced  by 
the  sutures  at  the  outer  canthus.  To  obviate  this,  a  triangular 
portion  of  the  substance  of  the  lower  lid  should  be  excised  near  the 
outer  commissure,  the  base  of  the  triangle  being  turned  towards 
the  edge  of  the  lid.  The  operation  of  tarsorapnia  will  also  be 
found  very  useful  in  lagophthalmos  due  to  paralysis  of  the  portio 
dura,  as  well  as  in  that  which  is  sometimes  noticed  after  the  old 
squint  operation.  ^ 

For  the  senile  or  spastic  forms  of  ectropiura,  tarsoraphia  will  be 
found  greatly  preferable  to  the  operation  of  Adams,  which  consists 
in  the  removal  of  a  triangular,  V-shaped  piece  from  the  whole  thick- 
ness of  the  lid,  the  base  of  the  triangle  being  turned  towards  the 
margin  of  the  latter,  and  the  apex  towards  the  cheek.  [Fig.  227.] 
The  edges  of  the  wound  are  then  to  be  brought  accurately  together 
by  sutures,  one  of  which  should  be  inserted  close  to  the  margin  of 
the  tarsus,  so  that  the  lips  of  the  wound  may  be  brought  very 
closely  together  at  this  point.  [Fig.  228.]  The  chief  disadvantage 
of  this  operation  is,  that  when  it  is  done  near  the  central  part  of 
the  lid,  it  shortens  the  edge  of  the  latter  without  elevating  it  at 
the  outer  canthus,  hence  it  is  closely  pressed  against  the  eyeball, 
which  may,  moreover,  be  somewhat  irritated  by  the  pucker  or  fold 
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to  which  the  cicatrix  gives  rise.  If  this  ojieration  is  adoj»tedt  it 
Bliould,  thei*elbre,  be  performed  close  to  the  outer  caiitbus,  us  thii 
tends  to  elevate  the  edge  of  the  lid  ut  tliis  point. 


[Fig.  327. 


Fig.  52a] 


/" 
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"We  have  now  to  turn  our  attention  to  those  canai  in  which  ft 
partial  or  complete  et'tmpinm  is  due  to  a  cicatrix,  which  is  Bitiiated 
fit  a  Bhort  distancu  from  the  edge  of  the  lid,  imd  caufies  everaion  of 
the  latter  by  traction. 

A^ery  numerous  operations  have  been  devised  to  remedy  this 
defect,  of  which  I  shall  only  mention  those  of  Wharton  *Jon« 
(somctimeB  also  termed  Sum^oiys  o])Orat!on)^  Dieftenharh,  and  Von 
Graefe,  for  they  are,  I  think,  the  oi08t  generally  useful  aud  suo- 
cessful. 

Mt\  Wharton  Joneses  operation  is  to  be  performed  in  the  folloii 
ing  manner:*    *'  The  eyelid  is  set  tree  by  nicisions  made  in  such] 
way,  that  when  the  eyelid  is  brought  back  into  its  natural  [Xi^ittc 
the  gap  which  is  left  may  be  closed  by  bringing  its  edges  togethJ 
by  sutures,  and  thus  obtaining  immediate  union.     Unlike  the  Cd 
sfan  operation,  tlie  narrower  the  cicatrice  the  more  Bocure  the  re^u| 
The  flay)  of  skin  embi-aced  by  the  incisions  is  not  separat€?d  fp 
the  subjacent  jmrts ;  but  advantage  being  taVen  of  tlie  looseness^ 
the  subcutaneous  cellular  tissue,  the  flap  is  pressed  downwar 
and  thus  the  eyelid  is  set  free.      The  success  of  tliis  oj^rati^ 
dejKnids  very  much  on  the  loosenea*^  of  the  cellular  tissiiCt     F^ 
some  days  before  tlie  operation,  therefore,  the  skin  should  he  niov€ 
up  and  down,  in  order  to  render  the  cellular  tissue  moVeyieblingJ 

In  Figs.  229  and  230  the  method  of  [lerforming  this  operatK] 
upon  the  lower  eyelid  is  illustrated.     A  horn  spatula  having  * 
inserted   l>eneath  the  lower  lid,  so  as  to  render   this   tense,  tf 
straight  incisions  are  to  be  ma<le  from  the  edge  of  the  lid,  in  sue 
a  manner  tliat  they  converge  towards  eiich  other,  and  meet  at  sue 

'  Vide  Mr,  Whurtoa  Jones,  **Treati8e  on  Opli Ui Aim i c  Medt cine  imd  Suffwy/* 
p.  G'jrj. 

8  Mr.  .Ton«?s  Is  here  describing  the  method  in  which  the  operation  Ib  to  be  p♦^ 
formed  on  th**  upper  lit!  ;  in  tho  lovvrr  ltd,  of  cfiurs**,  Die  flap  wouUl  hr  pnz»e^ 
upwards,  aud  Ihe  natural  poBitiou  of  tbc  edge  of  the  Lid  would  t)e  Uius  regaJiieiL 
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a  distance  below  the  lid,  that  the  cicatrix  is  completely  included 
within  the  triangular  flap  thus  formed.  The  flap  is  then  to  be 
pressed  upwards,  so  as  to  bring  the  edge  of  the  lid  into  its  normal 
position,  and  all  the  opposing  bridles  of  cellular  tissue  are  to  be 


Fig.  229. 


Fig.  230. 


AOer  Sun  wag. 


Aft«r  Stellwag. 


divided,  without  however  dissecting  oflTthe  flap  from  the  subjacent 
parts,  except  perhaps  very  slightly  at  the  periphery.  The  edges  of 
the  wound  existing  below  the  apex  of  the  flap  are  next  to  be  closely 
united  by  two  common  or  twisted  sutures  (Fig.  230),  and  then  the 
two  edges  of  the  flap  are  to  be  accurately  united  by  sutures  at  each 
side  to  the  opposite  margin  of  the  wound.  If  it  be  necessary  some- 
what to  shorten  the  edge  of  the  lid,tarsoraphia  may  be  united  with 
this  operation.  The  above  method  of  operating  is  especially  in- 
dicated in  those  cases  of  ectropium  in  which  the  shape  and  form 
of  the  lid  are  but  little  changed,  its  margin  being  chiefly  elongated. 
Dietlenbach  devised  the  following  operation  for  eversion  of  the 
lower  lid,  due  to  a  cicatrix  situated  at  a  short  distance  from  it. 
The  cicatrix  is  to  be  included 

within  a  triangular  flap,  the  [Fig.  231.  Fig.  232.] 

base  of  which  '[Fig.  231,  c  e] 
is  to  be  turned  towards  the 
margin  of  the  lid,  the  apex 
to  the  cheek.  This  triangular 
portion  is  then  to  be  removed, 
and  the  incision,  which  repre- 
sents the  base  of  the  triangle, 
is  to  be  prolonged  horizontally 
on  each  side  to  a  short  dis- 
tance [a],  in  order  to  facilitate 
the    approximation    of     the 

lateral  edges  [b  b]  of  the  triangle,  which  should  be  raised  from  the 
subjacent  parts  by  a  few  incisions  with  the  scalpel.  The  two  lateral 
incisions  of  the  triangle  are  to  be  united  by  fi.uft  «»\3L\.\5Lt^'e»^^\A>0«ife\^ 
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the  horizon  till  iucision,  on  each  side  of  the  base  of  the  triangle,  w 
a  1^0  to  be  brought  together  bj  sutures  [as  is  represented  in  Fig. 

\on  Gmefe  has  lately  introduced  the  following  method  of  ope- 
rating  for  the  eeverer  cases  of  ectropium  of  the  lower  lid,  more 
especially  those  which  are  the  i-e^^ult  of  chronic  blepharo-adeniti?* 
lie  makes  a  horizontal  incision  just  behind  the  edge  of  the  liJ,  in 
the  intcrmarginal  space,  from  the  lower  punctum  to  the  outer  can* 

thus.     From  the  extremities  of  this 
Fig.  95t3.  line  (Fig.  233)  two  iticisions  an-  ^'    - 

to  descend  vertically  down  tlie  i  J 
fur  a  <listanee  of  from  8'"  to  1*/ "'. 
Tlie  square  flap  A  ia  next  to  be  dis- 
secteil  up,  and,  if  necessary,  sonii> 
what  raised  subcutuneouely  lK*yond 
the  lower  extreujities  of  the  vertical 
2  incisions.     The   flap   is   then    to 

seized  at  its  upjier  edge  by  two  pai^ 
of  broad  forceps, and  forcibly  stretch 
upwards,  and  maintained  in  this  position  by  sutures,  which  are 
be  applied  firt^t  at  the  vertical  iticisions  eomnieneiiig  at  their  Iow( 
extremity.     The  two  upper  angles,  winch  now  project  eonsiderahf 
al>ove  the  ujiper  margin  of  the  opjicrsite  edge  of  the  wound,  should 
wrxt  he  sufEeieiitly  bevelled  off,  and  this  is  best  done  by  making  a 
^mewhat  bent  incision  (J5  i/)  whose  acute  ande  C*  is  *t lien  to  he 
dmwn  U[)  and  united  to  1),     The  etfect  of  this  oent  incision  (H  B) 
is  twofold,  viz.,  it  shortens  the  edge  of  the  lid,  and  elevates  the  flap. 
The  closer  to  the  edge  of  the  lid  the  point  C  is  brought,  the  leas 
does  it  elevate  the  flajs  but  the  more  does  it  shorten  the  edL 
the  lid.    Whemas,  the  closer  the  }ioint  dies  to  the  vertical  inc.- 
the  more  is  the  flap  elevateil,  and  the  less  is  the  edge  of  the  li 
shortened.     The  more  exact  measurements  as  to  the  size  of  the  ii 
eisions,  etc,,  can  only  be  determined  during  the  jcn^formanee  of  th 
operation,  more  fsi>ecially  the  adaptation  of  the  flap  in  its  nel 
position,  as  we  must  shape  and  modity  them  according  to  circar 
stances.     Itnleetl  this  hohts  good  in  all  plastic  opemtioua.     Finallj 
the  horizontal  wcuind  is  to  be  closed  with  sutures,  and  in  such 
Diauner  that  the  latter  include  brr)ad  portions  of  skin,  but  oidy 
narrow  ones  of  conjunctiva ;  as  this  is  nioix}  favorable  for  the  sul 
gequent  fastening  of  ttie  flap,  for  thedifterent  threads  of  the  sutur 
are  to  be  tolerable  tightly  flxed  to  the  forehead.     A  firm  comprefl 
bandage  is  to  be  applied  during  the  first  twenty-four  houiTS.      vc 
Gniete  has  found  this  operation  much  more  successful  than  that  < 
DWfleubachJ 

la  those  ii^st^nces  of   ectropium  in  which  extensive  ci<.'nfrH 
Vn^oWea  consiilerable  i>ortion,  or  even  the  whole  thickness  of  tb 
Ud,  u  o(teu  occurs  ia  caries  or  neci^osis  of  the  bone,  or  iu  cases 


>*»A*  r  0.,"x,  S,  82». 
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cancer,  etc.,  of  the  lids,  it  may  be  necessary  completely  to  excise  the 
attected  portion,  and  to  fill  up  the  wound  by  transplanting  a  flap 
tkken  from  the  adjacent  integuments.  This  operation  of  making 
a  new  eyelid  is  termed  blepharoplasty^  and  very  numerous  modifica- 
tions of  it  have  been  from  time  to  time  devised ;  Dieffenbach  and 
Fricke  having  been  amongst  the  firet  to  practise  it.  The  flap  is 
sometimes  taken  from  the  temple  and  forehead,  in  other  cases,  from 
the  cheek  or  side  of  the  nose,  according  to  the  size  and  position  of 
the  cicatrix  or  growth  which  is  to  be  excised.  The  flap  has  even 
been  formed  from  the  back  of  the  hand.^  I  shall,  however,  only 
describe  a  few  of  the  more  important  and  most  generally  successful 
modes  of  operating,  which  will  suflice  to  illustrate  the  principles 
that  should  guide  us,  but  the  details  of  which  must  be  modified 
and  altered  according  to  the  exigencies  of  special  cases.  There  are, 
however,  a  few  points  which  apply  to  all  these  cases  of  blepharo- 
plasty,  and  attention  to  which  greatly  increases  the  chance  of  a 
favorable  result.  Thus,  the  size  of  the  flap  should  always  be  larger 
than  the  wound  into  which  it  is  to  be  fitted,  in  order  that  this 
may  be  completely  filled  up,  and  its  edges  and  those  of  the  flap  be 
rea<lily  united  without  any  undue  stretchinor;  a  certain  degree  of 
latitude  being  also  allowed  for  a  little  shrinking  or  contraction  of 
the  flap.  Care  must  likewise  be  taken  that  the  surrounding  skin 
is  not  too  much  stretched  when  the  flap  is  fjistened  in  its  new 
position;  hence,  if  any  undue  tension  exists,  a  few  superficial  in- 
cisions should  be  made  in  the  skin  near  the  base  of  the  flap  so  as 
somewhat  to  liberate  it.  The  base  of  the  flap  should  always  be 
made  sufliciently  broad  to  maintain  the  vitality  of  the  transplanted 

EDrtion,  which  is  otherwise  prone  to  slough.  This  vitality  may, 
owever,  be  also  impaired  by  the  unhealthy  condition  of  the  skin 
from  which  the  flap  is  taken;  by  its  being  too  firmly  pressed 
against  the  bone  by  a  very  tight  compress  bandage:  or,  on  the 
other  hand,  by  its  not  being  kept  in  sufliciently  close  contact.  The 
prospect  of  the  success  of  the  operation  is  always  best,  when  the 
integuments  from  which  the  flap  is  taken  are  quite  healthy,  and 
are  free  from  all  cicatricial  or  inflammatory  changes. 
.  In  Fig.  234  is  illustrated  the  method  of  excising  a  large  cicatrix 
of  the  upper  lid,  which  has  produced  extensive  ectropium.  The 
cicatrix  is  to  be  included  within  two  horizontal  incisions,  which 
converge  towards  each  other  at  the  inner  (nasal)  side,  but  diverge 
and  descend  somewhat  at  the  temple.  The  diseased  portion  of  the 
lid  is  then  to  be  carefully  dissected  away  from  the  subjacent  tissue, 
so  as  thoroughly  to  liberate  the  lid,  which  is  then  to  be  drawn  into 
its  normal  position.  The  extent  and  shape  of  the  wound  which  is 
thus  made,  are  to  be  estimated  with  as  much  accuracy  as  possible, 
and  a  corresponding  flap  (^,  Fig.  234)  is  then  to  be  dissected  from 
the  skin  of  the  temple.  For  reasons  stated  above,  the  size  of  this 
flap  should,  however,  be  somewhat  larger  than  the  wound  into 
which  it  is  to  be  fitted.     When  the  flap  has  been  carefully  dissected 

»  Vide  Wharton  Joues,  loc.  cit.,  p.  638. 
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off,  SO  that  only  its  base  remains  standing,  it  is  to  be  twisted  some 
what  upon  itself,  fitted  iuto  the  wound,  and  csirefulty  fastened  ther 

Fig.  234, 


Aft0r  6eel1frag. 


hy  numerous  fine  sutures;  the  incisions  in  the  temple  being  clc 
in  the  same  way. 

In  Fig,  235  is  shown  the  method  of  fastening  a  flap  which  bi 
been  dissected  out  from  the  temple  iuto  a  wound  in  the  lower  eyelid. 

Fig.  3315. 


^-^^ 


After  StellwAg, 


DieiTcnbach  made  three  incisions,  which  formed  an  equilateral 
triangle,  and  included  the  cicatrix;  the  one  incision  being  cnrriedi 
])itrallcl  to,  and  8oniewhat  below,  the  margin  of  the  lower  lid^  Fi*>J 
2S\}.  He  then  excised  the  portion  included  within  the  triangleJ 
aTnl  next  diasectcd  an  oblong  flap  of  skin  (Fig,  2:W  ^1)  from  thej 
partB  immediately  adjacent  to  the  wountl,  and  shifted  it  hifemll/f 
into  the  latter,  retaining  it  in  its  position  by  sutures  (Fig,  237)* 
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If  the  tnarijin  of  the  lid  is  implicated  in  the  disease,  it  must  also 
be  iiiehuled  in  tlie  part  which  is  excised;  and  the  upper,  horizontal 
ineiflioij  of  the  new  flap  Bhouhl  then  be  made  somewliat  longer,  so 
tliat  this  f)ortion  of  the  flap  may  form  the  edge  of  the  lid. 


Fig.  2m. 


Pig.  237. 


Aftar  Sl«llw»g* 


Aaer  SutlwAg. 


Knapp  1ms  described^  an  ingenious  modiKcation  of  blepharo- 
pla^ity,  performed  by  liim  in  u  case  in  which  a  cancerous  tumor 
occupied  the  inner  two-thirds  of  the  lower  lid  (including  itsedge)^ 
extending  Boniewhat  beyond  the  inner  angle  of  the  eye,  and  in- 
volving the  skin  of  the  nose  to  an  extent  of  from  2***  to  3'".  As 
the  flap  19  apt  to  contract  when  it  is  made  with  its  base  downwards, 
and  nut}'  thus  give  rise  to  ectropium,  Dr.  Knapp,  at  the  suggestion 
of  Dr.  Fritz  Pagcnstecher,  operate*!  in  the  following  manner:  lie 
included  the  tumor  between  straight  incisions  (which  were  carried 
well  into  the  healthy  tissue).  After  the  morbid  growth  had  been 
thoroughly  removed,  he  prolonged  the  internal  liorizontal  incisions 
towards*  the  nose,  and  thus  prepared  a  square,  horizontal  flap  at 
this  point.  He  then  nuide  (in  the  prolongation  of  the  paljKfbral 
fll>erture)  an  incision  from  the  outer  canthus  sHghtly  u[»wurds  into 
the  skin  of  tlic  temiile;  and  next  a  second  incision,  which  was  at 
first  a  straight  prolongation  of  the  lower  edge  of  the  wound,  but 
was  then  somewhat  arched  downwards  on  to  the  cheek,  the  con- 
cavity looking  downwards.  The  long  flap  thus  formed,  and  which 
increased  considerably  in  width  towards  its  base,  was  then  dis- 

«  **A.  t  O,,^*  xliL  1,  183. 


776 


DISEASES    OF    THE    EYELIDS. 


sectod  off  from  the  aubjaceiit  tissue,  drawn  forwurds^  ami  its  intief 
angle  united  by  twisted  sntures  to  the  vortical  utlge  of  the  i»asal 
flap.  Both  flaps,  though  rather  tightlj  stretched,  entirely  covered 
the  wound,  and  formed  a  very  successful  artiticial  lid.  The  exte^ 
nal  fourth  of  the  latter,  wliieh  had  remained  standing,  now  formed 
the  moat  internal  portion.  The  edges  of  the  wound  were  thea 
carefnlly  united  by  very  numerous  sutures,  and  acompr^a  bandage 
applied  for  48  hours.  Perfect  union  resulted,  an<l  the  {mtient  was 
discharged  14  days  afterwards,  completely  cured-  The  paljiebml 
aperture  wa5  slightly  (about  2'")  diminished  in  length,  but  could 
be  easily  and  perfectly  opened  and  closed  by  the  action  of  the  up|»er 
lid.  The  lower  ltd  was  closely  applied  to  the  globe,  and  Knapp 
states  that  this  was  one  of  the  most  successful  cases  of  blepharo- 
l>la6ty  with  which  he  has  met.  [Knapp^  has  since  operated  by  the 
same  method  upon  similar  cases,  and  the  i-esult  left  nothing  to  be 
desired.  But,  although  this  method  produces  very  excellent 
results,  it  is  limited  in  its  efficiency,  and  Knapp  has  not  ventured 
by  its  means  to  rei)air  the  loss  of  more  than  tliree-quarters  of  the 
lower  lid.]  In  eases  in  which  we  unite  the  opposite  edges  of  two 
flaps,  care  mu8t  always  be  taken  to  allow  a  sufficient  amount  of 
skin,  so  iis  to  permit  of  a  certain  degree  of  contraction  and  gaping 
of  the  edges  of  the  flaps,  in  Ciise  that  they  should  not  unite  by  firdi 
intention,  which  is  not  unlikely  to  occur. 

In  those  cases,  in  which  cicatrices  or  cancerous  growths  iniplicflflH 
the  inner  or  outer  canthus,  and  to  a  small  extent  the  opposite  edfpH 
of  the  two  lids,  the  flap  which  is  to  cover  the  wound  may  be  toiken 
froni  the  skin  of  the  nose  or  the  temple,  according  to  the  situation 
of  the  disease.  In  such  instances,  the  following  ojieration,  deviled 
by  Ilasner,  will  be  found  useful :  If  the  morbid  growth  be  sttuatetl 
at  the  outer  caothus,  and  implicates  to  a  certain  extent  the  edgm 
of  tlie  upper  and  lower  lid,  the  tumor  is  to  be  included  above  and 
helow  between  elliptical  incisions,  which  should  be  laid  well  in  the 
healthy  integument.  The  line  of  junction  of  these  two  incisiotia 
slRiuld  then  be  slightly  prolonged  outwards,  and  a  sufficiently  large 
flap  he  excised  from  the  tenii>!e.  The  upjxir  extremity  of  this  flap 
is  to  be  bifurcated,  so  as  to  fit  easily  into  the  wound  made  in  the 
edges  of  the  tid  at  the  outer  canthus.  If  the  disease  is  t^ituated  at 
the  inner  canthus,  the  flap  should  be  taken  from  the  side  of  the 
nose. 

If  the  cicatricial  adhesions  are  narrow  and  not  verv  firm,  it  nmr 
suflice  to  divide  tliem  sulicutaneously,  and  thus  to  liberate  the  lid, 
and  allow  it  to  assume  its  normal  position. 

Skin  grafting  has  lately  been  much  advocated  as  a  substitute  for 
the  various  blepharoplastic  operations  in  cases  of  ectropiuni,  injary 
of  the  eyelids  from  burns,  etc.  Some  ot)erator3  follow  Reverdtu^ 
original  metliod  of  inserting  a  few  small  isolated  jx)rtions  of  fikin 
on  tlie  granulating  surface,  to  act  as  centres  of  new  derniic  cell- 

>  £**ArcliiT.  of  Oplillial.  and  Otol,,"  vol  iU  p.  309.] 
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formation.  De  "Wecker,^  who  has  had  great  experience  in  the 
employment  of  skin-grafting  in  diseases  of  the  eyelids,  however, 
recommends  that  the  whole  granulating  wound  should  be  covered 
with  small  pieces  of  skin  measuring  6  or  8  millimetres,  just  like 
mosaic  work.  Transparent  isinglass  plaster,  or  gummed  gold-beater 
skin,  is  to  be  placed  over  it,  so  that  the  condition  ot  the  little 
portion  of  skin  may  be  watched,  this  being  covered  by  a  pledget 
of  cotton  wool  and  a  bandage,  as  it  is  of  much  importance  to 
maintain  the  temperature  of  the  part.  If  it  is  found  that  some  of 
the  pieces  have  not  taken,  fresh  ones  must  be  substituted  for  them. 
De  Wecker  considers  skin-grafting  especially  indicated  in  the 
following  cases: — 

1.  It  should  always  be  employed  in  burns  of  the  eyelids  or  neigh- 
boring parts,  which  give  rise  to  suppurating  wounds,  the  faulty 
cicatrization  of  which  threatens  deformity  or  displacement  (ever- 
sion)  of  the  eyelids. 

2.  In  partial  or  complete  ectropium,  due  to  neighboring  cicatrices 
(from  burns,  caries,  etc.).*  In  such  cases  the  lid  is  to  be  so  thoroughly 
freed  by  dissection  from  its  cicatricial  adhesions  that  it  can  be  with 
ease  drawn  into  its  normal  position.  In  order  to  maintain  it  there, 
two  opposite  points  of  the  margins  of  the  lids  are  to  be  pared,  and 
united  by  sutures.  This  causes  the  wound  to  be  kept  open  and  level, 
and  after  good  fleshy  granulations  have  sprung  up  {i.  e.,  after  6  or 
8  days)  they  are  to  be  completely  covered  oy  a  mosaic  of  little  por- 
tions of  skin. 

3.  Skin-grafting  may  advantageously  replace  many  of  the  methods 
of  blepharoplasty  in  cases  of  destruction  of  the  eyefids.  In  a  case 
of  complete  destruction  of  the  eyelids,  De  Wecker  freshens  the 
parts  next  to  the  edge  of  the  orbit ;  he  then  dissects  off  a  strip  of 
skin  (from  IJ  to  2  centimetres  in  width)  on  the  forehead  and 
cheek  by  curved  incisions,  which  meet  near  the  temple.  These 
strips  should  be  sufficiently  freely  dissected  off  to  permit  of  their 
sliding  easily  into  the  proper  position,  and  of  a  very  exact  coap- 
tation of  their  freshened  borders.  They  are  to  be  fastened  by  a 
series  of  deep  and  superficial  sutures,  which  are  to  be  kept  in  for 
3-4  days. 

4.  In  all  cases  in  which  the  eyelids  have  suffered,  either  through 
accident  or  operation,  a  considerable  loss  of  substance,  leaving  a 
suppurating  surface,  as  for  instance  after  removal  of  cancerous 
growths. 


15.— INJURIES,  WOUNDS,  ETC.,  OP  THE  EYELIDS. 

Ecchymosis  of  the  eyelids  is  of  frequent  occurrence,  being  chiefly 
the  consequence  of  a  severe  blow  or  fall  upon  the  eye,  and  is  hence 
often  met  with  in  pugilistic  encounters.    It  is  due  to  a  sanguineous 

>  "Anuales  d'Ocnlistiquc,"  Juillet-Aoat,  1873,  p.  64;  vide  also  *'Relev6  8tatis. 
tiquc  dc  la  Clinique  Ophtkalmologique,'*  du  Dr.  De  Wecker.     1873. 
«  Vide  also  cases  by  Mr.  Lawson,  *♦  Clinical  8ociety*s  Tran8actlo^t^"  V^IV^  \^.  ifi^* 
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eftasion  into  the  areolar  tissue  of  the  eyelids,  which  gives 
dui'k.  livid  discoloration,  cotnmonly  termed  **  black-eye,"  As  a 
it  occurs  within  a  few  hours  after  the  accident;  it  may,  htnvei 
coiuo  on  at  once,  the  diBooloratioii  extending  from  the  ey  el  ills 
the  neigliboring  parts.  These  facts  distinguish  this  form  <  *^ 
mosis  from  that  which  18  due  to  a  counter-fracture  of  the  *  . 
then  the  ixiverse  obtaiiiR,  the  di.seoloration  shows  it«olf  after  n  nu 
loui^or  interval,  and  gra<lua!ly  extends  to  the  eyelida.  To£ 
with  the  eii\i9ion  of  hh>od  into  the  areolar  tissue  of  the  lids,! 
18  often  much  serous  infiltration  and  swelling  of  the  latter  ai 
tlie  surrounding  parts,  the  lidn  being  perliap  so  BwoUeu  that 
eye  is  lirnily  closed.  The  discolorati(*n  is  at  first  dark  and  liv 
hut  gradually  undergoes  various  changes  of  tint,  turijiiicr  hlni 
red,  green,  yellow,  etc,  A  bluck-eye  generally  disap^^ears  in  t 
or  three  weeks'  time,  but  the  ahsorjition  of  blood  may  be  acc« 
rated  by  various  local  leniedies.  Directly  after  the  injury,  c<i 
presses  of  lint  dipped  iti  ice-cold  water  s!if»uld  be  applied,  und  v< 
frequently  changed,  being  retained  in  position  by  a  firm  hnnda 
This  application  i»f  a  cohl  compress  tends  greatly  to  limit  the  el 
Bion  of  Ijlood.  The  absorption  of  the  latter  is  subsec[uently  mti 
hiustened  by  the  continuous  application  of  a  firm  bandage-^  togetl 
with  which  an  evajxmiting  lotion  should  be  employed.  Of  the j 
the  hanilage  will,  liowever,  be  found  to  render  the  greater  ser\ 
accelerating  the  absorption.  The  tincture  of  arnica  has  1" 
a  great  and  6|>ecial  reputation  for  curing  black  eyes.  L 
employed  as  a  lotion  (tr,  arnica^  mont,  5ij»  ^^  nq.  dest.,  or 
camphor*  Siv)»  A  compress  of  lint  is  to  be  soaked  in  this,  a 
applied  to  the  lids  by  a  tirm  bandage.  The  following  formula, 
commended  by  Mr.  Lawson,  is  also  a  very  good  one:  R.  Tr. 
mont.  5iv;  Lie],  amnion,  acet,  Sj;  Sp*  rosmarini  ^'iv;  Mist,  ca| 
ad  Sviij.^ — M.  f.  lotio.  A  fiimUice  of  black  bryony-root  is  like 
much  in  vogue  amongst  the  public.  The  swollen  parts  should  o^ 
be  pricked  or  punctured,  as  this  tends  to  produce  8U))punitioi^| 
erysijielas.  ^ 

Wounds  of  the  eyelids  vary  in  danger  accor^ling  to  their  situati< 
and  extent,  and  according  to  the  fact  wliether  they 
incised,  or  are  punctured,  and  accompanied  perhaps  by  C' 
bruising  and  contusion  of  the  parts.     If  the  incision  is  sujicrtin 
and  horizontal,  and  has  only  divided  the  skin  and  a  tew  of  t 
fibres  of  the  orbicularis,  it  will  soon  heal  by  first  intention,  if  fi 
edges  of  the  wound  are  brought  togetlier  by  sutures  and  ^t   ' 
plaster, and  little,  if  any,  mark  will  be  left  behind.     But  ^ 
wound  is  extensive  and   has  penetrated  deeply  into  then} 
implicjiting  iierhaps  the  cartilage,  and  diviiling  the  fibrtr 
levator  palfieline,  its  consequences  are  much  njot^  serious.     For  ii 
Only  m«y  it  produce  a  considerable  degree  of  ptosis,  button  n 
of  the  suppuration  which  may  supervene,  contraction  and 
ing  of  tlie  integuments  mny  ensue,  and  give  rise  to  a  sc 
obstiiuiteectropium.     If  the  cut  is  vertical,  it  may  divide  tti 
edge  of  the  lid,  splitting  it  up  and  laying  it  oj^en  to  a  more  or  k 
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consiflernble  extent,  thus  giving  rise  to  an  misightlj  gap  or  coIo- 

hoitjft.  If  tlie  rent  iBsituateil  near  the  inner  angle  of  the  eye,  it 
iiiuy  divkic  the  canaliculus,  ami  tear  it  away  from  the  puiictnm 
Ii)ervmale.  In  a  email  |junctureil  wound,  the  danger  is  but  s^liglit, 
if  it  h  confined  to  the  eyelid  and  has  not  extendeil  into  the  orbit 
or  injured  the  eyeball,  otherwiBe,  it  may  produce  more  or  less 
orbital  cellulitis;  or,  if  tlie  globe  has  been  injured,  serious  conse- 
quences may  arise,  and  the  eye  be  perhaps  eomiiletely  lost.  If  the 
wound  or  tear  in  the  eyelid  has  been  accompanied  by  severe  contu- 
sion of  the  parts,  there  is  always  much  danger  of  suppuration  or 
even  of  sloughing  setting  in.  Wounds  of  the  eyelids  implicating 
the  infra-tirhital  nerve  have  been  ntitieed  to  produce  amaurosis, 
which  was  terme<l  syn»patlietic*  The  cases  of  this  kind  whicli  have 
been  narrated,  occurred,  however,  before  the  discovery  of  the  oph- 
tliulmoscope,  and  hence  the  true  condition  of  the  fundus  oculi  was 
not  km^wn. 

Wounds  of  the  skin  of  the  eyelids  sliould  be  brouglit  accurately 
together  witli  fine  sutures  and  strips  of  plaster,  the  part  being  ke|it 
cool  and  at  rest  by  the  application  of  a  moist  compress  and  a  liand- 
age.  Even  where  the  wound  extends  deeply  into  the  tissue  of  the 
eyelid,  and  is  accompanied  by  mncli  bruising,  it  is  better  to  unite 
its  edges  by  sutures  than  to  leave  it  to  heal  by  granulation,  as  this 
will  proiluce   a  more   or  less 

considerable  loss  of  substance,  rpj^  288. 

contraction  of  the  integu- 
ments, and  very  probably  ec- 
tro|)iuni.  If  the  tarsal  edge 
has  been  divided  by  a  vertical 
cut  [Fig,  23H],  the  edges  of 
the  gii[»  should  be  very  care- 
fully brought  togetlicr,  and 
maintained  in  accurate  apjMV 
sition  by  the  insertion  of  one 
or  more  twisted  sutums.  One 
suture  should  always  be  ajK  Afur  Lhwsqu.] 

plied  ;is   close   as   jjossible  to 

the  edge  of  the  lid,  so  that  the  margin  of  the  latter  may  become 
closely  and  accurately  united.  Tlie  edges  of  the  gap  may,  if  neces- 
sary, be  jiared;  the  needle  should  be  a  very  fine  one,  and  sliould  l>e 
inserted  tlirough  the  cartilage*  If  the  canaliculus  has  been  divided, 
its  opening  should  be  searched  for,  and  a  director  (Fig.  1S!*3,  p.  t>*i4) 
should  be  inserted,  and  the  canaliculus  be  slit  open  into  the  sac, 
with  a  cataract  knife. 

The  eyelids  are  often  also  injured  by  burns  or  scalds  from  hot 
seethitig*  fluid,  the  Hame  of  a  candle,  etc.,  the  explosion  of  gun- 
powder, or  the  action  of  strong  caustic  fluids.  If  the  edges  of  the 
lids  are  severely  injured,  these  may  become  adherent, and  a  more  or 
less  extensive  anchyloblepharon  be  produced,  or  8ymblef»baron  may 
'ensue,  if  the  conjunctiva  has  been  implicated  in  the  injury.  More- 
over, a  very  severe  and  obstinate  form  of  ectropium  often  tbllows 
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burns  of  tlie  lids,  on  account  of  the  shrinking  and  contraetioii| 
the  ekin  which  accompany  and  BU[»ervene  upon  the  cicatriatatic 
This  is  eRpecially  ohserved  in  the  k>\ver  lid.  If  the  injury  18  so 
tensive  that  little  is  left  of  the  eyelids  except  the  cartilage  aud 
conjunctiva,  the  ectropinm  and  consequent  higophtbalmos  arei 
great,  that  severe  iniianiination  of  the  cornea  and  other  struct ui 
of  the  eye  supervenes,  and  the  latter  is  general h'  soon  deatroyed. 

Ill  slight  cases  of  scalds  or  burns  of  the  eyelids  in  which  tH 
cutis  is  not  destroyed,  cold  water  dressing  should  be  apf)lied  ai] 
constantly  renewed  for  the  first  24  or  36  homu     If  a  blister  forn 
this  should  be  pricked  and  the  serum  allowed  to  escape,  the  watJ 
dressing  bein^  then  re-ajiplied.     If  the  injury  has  been  so  seve 
that  the  skin  is  destroyed,  simple  cerate  dressing  should  be  aj>prifl 
aud  great  care  be  taken  that  the  lid  is  kept  upon  theetretch  uurir 
the  period  of  cicatrization,  in  order  that  new  skin  may  be  fornj€ 
and  ectropium  he  thus  avoided.     A  bandage  should,  therefore, 
BO  applied  as  to  keep  the  lid   u|x>n  the  stretch,  aud  the  patieij 
should  not  be  allowed  to  use  his  eyes  until  complete  cicatrizatic 
has  taken  place. 

The  eyelids  often  become  greatly  inflamed  and  swollen  from 
stings  of  insects,  such  as  bees,  gnats,  etc.     The  sting  should 
removed  as  soon  as  possible,  and  cold  water  dressing  or  evapor 
ting  lotions  be  prescribed. 

Amongst  the  congenital  malformations  of  the  eye,  we  sometini^ 
meet  with  epicantlius  and  coloboma  of  the  eyelid, 

JEpicanlhus  consists  in  the  presence  of  a  erescentic  fold  of  ski^ 
which  passes  from  the  nose  to  the  eyebrow,  and  overlaps  and  hide 
to  a  greater  or  lees  extent,  the  inner  canthus.     If  it  i&  consideral 
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developed  it  is  very  unsightly,  and  it  may  be  necessary  to  core  it 
by  ojierative  interference.  But  we  should  wait  with  an  opemtiori 
until  the  chikl  gets  older,  for  it  is  often  found  that  the  defonnitj 
gradually  disapj>ears  as  the  bones  of  the  nose  become  more  dev« 
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oped,  and  the  latter  more  prominent.  If  this  should  not,  however, 
occur,  an  elliptical  fold  of  skin  (the  size  of  which  must  vary  with 
the  amount  of  eftect  which  we  desire  to  produce)  is  to  be  excised 
from  the  upper  portion  of  the  nose  [Fig.  239].  The  edges  of  the 
wound  should  be  somewhat  dissected  up,  so  that  they  may  be  the 
more  readily  approximated,  and  the  lips  of  the  wound  closed  with 
sutures. 

Coloboma  or  fissure  of  the  eyelid  is  a  congenital  deformity,  which 
is  but  of  rare  occurrence.  It  is  sometimes  associated  with  cleft 
palate,  hare-lip,  coloboma  of  the  iris  and  choroid,  dermoid  tumor  on 
the  cornea,  and  other  arrests  of  development.  The  fissure  may  be 
confined  to  one  eyelid,  or  be  present  in  both ;  or  again,  a  double 
cleft  may  exist,  the  two  fissures  being,  perhaps,  close  to  each  other, 
and  connected  by  a  small  intervening  bridge.  It  occurs  most  fre- 
quently in  the  upper  lid.  Manz*  has  recorded  a  case  in  which  there 
was  coloboma  of  both  upper  lids,  with  cutaneous  friena  arising  from 
the  cornea,  and  running  through  the  fissure  into  the  skin  of  the 
forehead.  To  cure  this  condition,  the  edges  of  the  coloboma  should 
be  pared,  and  then  accurately  brought  together  by  fine  twisted 
sutures,  which  should  pass  through  the  cartilage,  the  one  suture 
being  quite  closely  applied  to  the  free  edge  of  the  lid,  so  that  the 
lips  of  the  cleft  may  here  be  very  evenly  and  accurately  united. 

»  "A.  f.  0.,"xiv.  2,  145. 
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Mode  of  Examining  the  Field  of  Vision. — Page  26. 

Mr.  Brudenell  Carter  has  recently  devised  an  excellent  modifi- 
cation of  Forster's  Perimeter  which  is  more  simple  in  construction, 
less  costly,  and  less  liable  to  get  out  of  order,  lie  gives  the  follow- 
ing description  of  the  instrument  in  the  "  Lancet,"  July  6, 1872: — 

"  It  consists  of  a  simple  trij)od,  supporting  a  hollow  stem  (Fig. 
240,  a),  in  which  a  second  stem  (b)  moves  up  and  down,  and  can 
be  fixed  at  any  desired  height  by 
the  screw  (c).  At  the  top  of  the  Fig.  240. 
stem  (b)  is  a  short  horizontal  axis 
(d),  carrying  the  quadrant  (e,  e'), 
which  turns  in  a  complete  circle, 
and  moves  with  just  stiftness 
enough  to  remain  w^herever  it  is 
placed.  On  the  quadrant  is  a 
travelling  slide  (f),  with  a  white 
spot ;  and  a  second  independent 
axis  is  inserted  in  the  axis  of  the 
quadrant  at  o,  and  carries  a  short 
tube,  in  which  may  be  placed  a 
stem  to  support  the  fixing  point. 
The  second  or  inner  axis  makes 
a  complete  revolution  without 
aftecting  the  position  of  the 
quadrant,  and  without  being  af- 
fected by  it.  At  its  attached 
extremity  the  quadrant  termi- 
nates   in    a   circular   disk   (e'),  

which  is  graduated  into  degrees 

at  the  back,  and  a  fixed  index  allows  the  exact  position  of  the 

auadrant  to  be  read  oflF.  The  quadrant  is  also  graduated  from  ten 
egrees  to  ninety,  on  its  concave  face,  so  as  to  show  the  exact 
E3sition  of  the  slide.  The  fixing-point  may  be  either  an  ivory 
nob  at  the  end  of  a  wire,  or,  what  is  for  most  purposes  better,  a 
small  disk  with  a  central  perforation,  as  shown  at  H,  through  which 
the  patient  looks  at  an  object  on  the  other  side  of  the  room,  and 
obtains  fixation  without  exercise  of  the  accommodation  and  con- 
sequent fatigue  to  the  eye.  The  travelling  slide  (f)  may  be  made 
to  carry  a  spot  of  any  color  or  size  that  is  desired,  and  it  ia  Cut- 
50 
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iiisla'd  with  a  ring  at  the  back,  by  which  it  may  be  movcil  i-y 
means  of  a  hook  set  in  a  handle,  so  that  its  position  may  not  i* 
indicated  by  that  of  the  liand  of  tlie  oj^erator.  For  the  purpose  ot' 
taking  exact  measurements  of  the  blind  spot,  the  quadrant  is 
graduatc<i  at  the  back  from  eight  degrees  to  tweiity-tive,  in  degrets 
and  sixtlis  of  a  degree ;  and  a  wliite  ^x)t  is  place<l  on  the  centre 
of  the  axis  (a),  to  serve  as  a  fixing-point  for  this  piarticular  purjiose." 


Treatment  of  Chronic  Granulations. — Paye  79. 

Mr.  Bader  si^eaks  highly  of  the  api«lication  of  sulphate  of  quinine 
to  the  conjunctiva  in  cases  of  granular  lids  accompanied  by  pannn?. 
About  as  nmch  as  would  go  on  the  point  of  a  j^nknife  is  to  be 
applied,  twice  daily,  with  a  camel's  hair  brush,  to  the  inside  of  the 
lower  lid.*  NageP  has  also  found  collyria  of  quinine  beneficial  in 
ehronic  conjunctivitis  and  suppurative  corneitis.  This  is  probably 
duo  to  the  influence  which  quinine  exerts  in  checking  the  amceWj 
movements  and  mignitions  of  the  white-blood  corpuscles,  and  in 
n'straining  the  dilatation  of  the  bloodvessels,  as  shown  by  Binz. 


Treatment  of  Symblepiiaron.— P^t^c  99. 

More  lately  Mr.  Teale  has  devised  the  following  very  ingenioiiji 
motle  of  tn-^ating  symblepharon  by  transplantation.*  *The  oj^Ta- 
tioii  is  to  be  in^formed  as  follows:  1.  The  ixitient  being  under 
tlie  influence  of  chloroform,  the  eyelid  is  to  be  first  sot  perfettlr 
iVi'c  from  the  eyeball.     The  sti-amtion  of  the  lid  is  eoinineiKvd  at 

the*  maririn  'of   the    c^mwA 
Fijr.  241.  ( A,  Fig.^Ul),  so  as  to  lr:tve 

behind  any  skin  or  (»i'a«|iii- 
material  adherent  to  tlu- 
cornea,  and  is  carrio<l  doi'[»- 
ly  into  the  fossa  (B>  l-e- 
tweon  the  lid  and  eyeball. 
2.  A  nearly  circular  baii-l 
(ecc)  is  marked  out  in  tlio 
sound  conjunctiva  about  \ 
of  an  inch  in  broadtli  I»v  a 
very  sharp  scalj^el,  tbeoiut-r 
incision  being  made  lirst. 
This  band  comniences  at 
one  end  of  the  gap  resulriii:: 
V.  WWmtion  of  the  lid,  passes  round  the  sound  margiiMt" 
riifl^  »»d  terminates  at  theoi»positeend  of  the  gap.    o.^F-ur 

>  'j»V«tocnbedlb» operation  in  a  jmpcT  nad  bfforo  tlic  Intrnintl.  n.il 
^-r^,^^^  'ACitKi  ^®^^  ***  London,  Aii>:nst,  lbT2,  and  showed  soji.r 
^.  ,.igj,^yi\«ftWCCC88funy  perlbrnKil. 
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Btitches  are  then  inserted  near  the  middle  of  the  flap,  two  on  each 
edge  in  order  (a)  to  prevent  the  flap  from  curling  up  with  the 
mucous  surface  downwards;  (b)  to  facilitate  the  manipulation  of 
the  flap  whilst  it'  is  being  separated  from  the  eyeball.  These 
stitches  are  to  be  inserted  as  follows:  A  fine  silk  thread  is  passed 
twice  through  the  eye  of  a  small  curved  needle.  The  needle  held 
in  a  holder  is  inserted  at  the  edge  of  the  flap  and  tied  in  a  single 
knot  and  allowed  to  hang  down  at  one  side,  the  needle  being 
prevented  slipping  off  the  thread  by  the  double  passage  of  the 
thread  throudi  the  eye.  The  four  stitches  are  thus  attached  each 
with  itB  needle  ready  to  complete  the  suture  after  the  flap  has  been 
transferred  to  its  new  bed :  4.  Separation  of  the  flap  is  completed 
by  small  curved  scissors,  the  flap  bein^  held  and  raised  by  the 
forementioned  sutures ;  5.  The  flap  having  been  separated  on  its 
tinder  surface^  whilst  its  extremities  are  continuous  with  conjunc- 
tiva, is  then  brought  over  the  front  of  the  cornea,  raw  surface 
downwards,  into  the  new  bed  provided  by  the  liberation  of  the 
eyeball  from  the  lid  ;  6.  The  sutures  already  inserted  are  now  used 
tor  fixing  the  flap  as  deeply  as  possible  into  the  fossa  between  the 
lid  and  globe.  Other  stitches  are  inserted  so  as  to  steady  the  flap 
without  making  it  tense. 


Phlyctenular  C!orneitis. — Page  112. 

Sometimes,  as  has  been  especially  pointed  out  by  Professor 
Horner,*  we  meet  with  herpetic  vesicles  in  the  cornea  in  the  course 
of  catarrhal  aftections  of  the  respiratory  organs,  also  in  pneumonia, 
and  they  generally  follow  shortly  upon,  or  occur  simultaneously 
with,  herpes  of  the  lips  or  nose.  This  form  is  characterized  by  the 
formation  of  numerous  transparent  vesicles  on  the  cornea,  mostly 
arranged  in  groups ;  they  are  generally  situated  near  the  margin, 
but  may  also  occur  at  the  centre.  The  vesicles  very  soon  burst  and 
leave  behind  them  small  excoriations  deprived  of  epithelium,  fol- 
lowed perhaps  by  infiltrations  and  suppurative  corneitis.  The 
aflfection  is  very  painful  and  obstinate,  and  closely  resembles  the 
form  met  with  in  herpes  zoster  frontal  is,  excepting,  as  Horner  shows, 
that  in  the  latter  there  is  diminution  of  the  intra-ocular  tension 
and  extensive  anaesthesia  of  the  cornea. 

In  tlie  treatment  of  herpes  cornece  accompanying  catarrh  of  the 
respiratory  organs  the  insufllation  of  calomel  generally  greatly 
relieves  the  pain  by  causing  rupture  of  the  minute  vesicles.  Atro- 
pine and  a  oandage  should  also  be  applied.  In  the  form  accom- 
panying  herpes  zoster  injections  of  morphia  and  electricity  are  often 
very  serviceable  in  alleviating  the  sufterings  of  the  patient. 

«  "  KL  Monatsbl,"  1871,  321. 
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Treatment  of  Ulcers  of  the  Cornea. — Page  131. 

In  very  obstinate  and  chronic  ulceration  of  the  cornea  in  which 
the  corneal  vascularization  is  either  absent  or  very  deficient,  and  in 
which  there  is  much  lax  swelling  of  the  conjunctiva  especially  at 
the  retro-tarsal  fold,  Dr.  Hosh  strongly  advises  the  application  of 
pure  nitrate  of  silver  to  the  retro-tarsal  fold.  It  must  however  be 
only  applied  to  a  narrow  rim  of  the  latter  by  means  of  a  finely- 
pointed  crayon  of  nitrate  of  silver,  and  at  once  neutralized  by  salt 
and  water.  It  should  not  be  re-applied  until  the  eschar  is  entirely 
removed.* 

Page  133. 

Indolent  Hypopyon-  Ulcer. — Operative  interference  is,  however,  only 
indicated  in  the  more  advanced  and  graver  cases,  when  the  ulcer  is 
considerable  in  extent,  its  bottom  and  edges  infiltrated  with  pus,  and 
the  hypopyon  large.  In  such  cases  either  a  large  iridectomv,  or 
Saemisch's  operation*  should  be  performed ;  on  the  whole  I  have 
found  the  former  the  more  successful  proceeding  of  the  two,  although 
this  may  to  some  extent  be  due  to  the  fact  that  I  was  not  always 
able  to  insure  the  incision  being  kept  properly  open  for  a  sufilcient 
length  of  time.  In  the  milder  cases,  and  during  the  earlier  stages, 
when  the  ulcer  is  of  a  grayish-white  tint,  not  considerable  in  depth 
or  breadth,  accompanied  by  but  a  small  hypopyon,  a  compress  band- 
a^re  atropine,  and  warm  fomentations  will  suffice.  The  patients 
ii^'generallv  in  feeble  health,  and  should  therefore  mostly  be  put 
uixMi  a  sroo<i  diet,  with  stimulants,  and  tonics  should  be  prescribed. 
iVonsionally  I  have  been  obliged  to  treat  persons  suliering  even 
sovoiv  tornis  of  the  disease  as  out-patients,  and  I  have  been  sur- 
iTi>od  to  see  sometimes  very  unfavorable  cases  recover  under  the 
alwo  tix^i^tment,  and  without  an  ojjeration.  A  very  iDterestinff 
iuul  valuable  account  of  the  pathology  and  the  treatment  adopted 
in  rivlVs^-^^^r  Horner's  practice  will  be  found  in  Mad.  l^okowa's 
lM\vhniv  on  ''Hypopyon  Keratitis."'     Out  of  224  cases,  118  were 

I  .-Kl.  MonatsM./'  1872,  p.  321  ;  also  GracfcN  **  A.  f.  O./'  vi.  2,  165. 

i  A'liYvl  iimttV  n^commends  that  in  Sac'iiiis?cli's  operation  the  incision  should  not 
Iv  irHvlo  ihnniiTh  tlie  ulcer  itself,  but  close  to  its  margin  in  the  healthy  cornea,  so 
jis  lo  out  v^rt"  the  sunind  from  the  diseased  portion.     "  Kl.  Monatsbl.,"  1872,  p.  17:3. 

*  rrv^iVs^^^^r  Horner  believes  that  pus  cannot  sink  down  between  the  lanielhe  of 
iho  vxMiuH,  rtini  that  this  can  only  occur  between  the  coniea  proper  and  the  mem- 
biHuo  of  Pesctinet.  lie  is,  moreover,  of  opinion  tliat  the  purulent  deposit  in  cases 
of  hN  v^n^v^'i^  keratitis,  which  when  observed  in  j^rofile,  appears  at  the  first  glance  to 
tn.'  K'lNNeVn  the  lamelliv  of  the  cornea,  is  mostly  really  situated  in  the  anterior 
ciuiuibei*.  Kn>m  its  beinij  tough  and  tenacious  it  adheres  finnly  to  the  membrane 
of  Peseenu'i :  ^^^^  i*^*  3*^*  inconsiderable  in  quantity,  a  space  is  left  between  it  and 
\\w  ii  »s,  il»ii>  causing  it  closely  to  resemble  an  onyx  ;  this  little  interspace  is  only 
lii'tvl  up  Nxlu'u  the  purulent  deposit  becomes  more  considerable,  and  then  produces 
4 \v.  11  uKirked  hypopyon.  Vide  **  Hypopyon  Keratitis,"  by  Mad.  Marie  Bokowa. 
/.uiich,  I  ST  I.  Zurcher  and  Furrer. 
'  Hi>riK'r  is  of  opinion  that  the  hypopyon  is  often  due  to  a  direct  migration  of 
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cured  treated  without  operation.  He  has  also  found  iridectomy 
more  successful  than  Saemisch's  operation ;  he,  however,  does  not 
operate  in  the  milder  cases,  whereas  Saemisch  operates  even  in 
such,  which  would  probably  do  well  without  any  operation  at  all. 


Treatment  of  C!onical  CJornea. — Page  152. 

Mr,  Bader^  has  obtained  very  favorable  results  from  excising  an 
elliptical  piece  of  the  apex  of  the  cone.  The  operation  is  best  done 
by  transfixing  the  apex  of  the  cone  with  Graefe's  cataract  knife, 
and  then  cutting  out  from  within  outwards;  in  this  way  a  small 
flap  is  made,  which  is  then  to  be  seized  with  iris  forceps  and  ex- 
cised with  a  pair  of  scissors.  Originally  he  transfixed  the  apex  of  the 
cone  with  a  small  curved  needle,  carrying  a  suture,  prior  to  making 
the  incision  with  the  knife,  so  that  the  flaps  could  afterwards  be 
united  by  suture.  It  has  been  found,  however,  that  the  wound 
heals  very  readily  without  a  suture.  A  bandage  should  be  kept 
over  the  eye  until  all  redness  and  watering  have  disappeared ;  if  a 
suture  has  been  applied,  it  may  remain  in  for  4-5  days,  but  must 
be  removed  if  there  is  any  chemosis  or  swelling  of  the  lids.  The 
chief  disadvantage  of  this  operation  is,  that  it  often  leaves  a  very 
extensive  adhesion  of  the  iris  to  the  cicatrix,  which  may  not  only 
impair  the  acuity  of  vision,  but  prove  of  subsequent  danger  to  the 
eye,  in  the  same  way  as  ordinary  anterior  synechias.  As  it  is  often 
diflScult  in  this  way  to  get  both  sides  of  the  oj^ning  of  equal  size 
and  shape,  Mr.  Critchett  has  invented  the  following  ingenious 
knife.  It  consists  of  two  Sichel's  blades  (the  backs  of  which  touch, 
and  the  point  of  one  being  a  little  longer  than  the  other),  which  are 
set  upon  one  handle.  They  are  hinged  together,  so  that  they  can 
be  set  at  any  required  angle,  and  be  fixed  there  by  a  screw.  The 
operation  is  to  be  performed  as  follows :  The  blades  being  firmly 
fixed  at  the  desired  angle,  the  points  are  to  pierce  the  cornea  at  the 
point  of  the  cone  to  which  the  excision  is  to  reach,  passed  steadily 
on  through  the  anterior  chamber,  brought  out  at  the  opposite  point 
of  the  cone,  and  pushed  on  until  they  have  cut  their  way  out. 
Thus  a  small  elliptical  piece  (both  sides  of  which  are  exactly  equal 
and  sharply  defined)  of  the  cornea  will  be  excised.  Should  one 
side  of  this  piece  remain  slightly  adherent,  it  is  to  be  snipped  oflf 
with  scissors. 

Mr.  Bowman  has  lately  employed  a  drill  for  excising  a  portion 
of  the  cone,  and  has  favored  me  with  the  following  description  of 
this  operation : — 

"In  1869  I  had  some  small  cutting  trephines,*  made  by  Messrs. 

cells  from  the  bottom  of  the  ulcer  into  the  anterior  chamber ;  the  epithelial  l&yer 
of  the  membrane  of  Descemet  (Endothel)  playing  then  only  a  passive  part.  This 
idea  has  been  sabstantiated  by  experiments  on  rabbits,  etc.  (loc.  cit.). 

«  '»Lancet,"  Jan.  20,  1878. 

«  De  Wecker  has  also  lately  devised  a  trephine  which  is  constructed  on  the  same 
principles  as  Hocurteloup's  artificial  leech.    The  cutting  cylindrical  blade  is  en* 
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Weiss,  adapted,  atnong  other  uses,  to  excise  a  defined  oireahr  p» 
tion  of  the  apex  of  a  conical  cornea.  The  instramenta  Taij  ii 
diameter,  so  as  to  remove  portions  of  different  Bizes,  as  requited. 
They  are  also  provided  with  a  moveable  *  stop/  to  rej^alate  the  de^ 
of  penetration.    They  are  rotated  by  the  finger  and  thumb. 

*^  Having  fonnd  the  application  of  caustic  to  the  abraded  snifree 
according  to  Graefi^s  method  to  be  followed  by  prolonged  irritation, 
I  soon  abandoned  its  use,  and  employed  the  trephinea  to  remove  at 
once  a  circular  piece  of  cornea  in  its  whole  thickneea,  the  portion 
indnded  in  the  instmment  being  seized  by  small  foroepa  and  ex- 
cised by  scissors  as  soon  as  the  escape  of  aqueous  hamor  ahowed 
that  the  chamber  was  penetrated  at  any  part  of  the  circle.  A  satis- 
factory modification  of  the  curvature  was  thus  obtained,  bat  with 
the  occasional  disadvantage  which  is  apt  to  attend  the  compete 
removal  of  an  elliptical  or  other  shaped  portion  by  an^  other  metnod, 
viz.,  that  during  the  healing  of  the  gap,  the  pupillary  r^on  of 
the  iris,  always  contracted  while  the  aqueous  leaks,  is  liiU>Ie  to 
become  engaged  in  the  wound,  and  an  anterior  synechia  to  result 
To  prevent  this  I  practised  irridectomy  simultaneouslv  in  some 
cases,  but  I  have  recently  operated  in  another  way.  Instead  of 
carrying  the  trephine  quite  through  the  cornea,  1  withdraw  it 
when  it  has  nearljr  reached  the  membrane  of  Descemet,  and  then, 
seiiinug  the  piece  with  fine  forceps,  dissect  it  off  with  a  broad  needle. 
Tbe  floor  thus  left,  immediately  bulges  like  a  hernia,  and  it  is  then 
either  punctured  at  its  centre,  or  a  small  central  portion  of  it  is 
^TffWMMJ^  the  object  being  to  allow  temporary  drainage  of  the  aqueous, 
and  thus  promote  the  contraction  of  the  cornea,  without  the  risk 
of  anterior  synechia ;  for  the  small  orifice  made  ought  to  correspond 
whh  the  centre  of  the  pupil,  and,  to  insure  accuracy  in  this  re- 
<p^-^t«  I  would  suggest  the  use  of  Calabar  immediately  before  ope- 
r^Uitw:*  so  that  the  site  of  the  contracted  pupil  may  be  a  guide  to 
:b«f  sirjceon.  If  during  the  ensuing  two  or  three  weeks  the  aqueous 
^  d.>auU  to  have  re-accumulated,  the  central  point  is  again  opened 
iic  iaC«Tals  of  a  few  days,  no  pain  or  irritAtiou  being  thereby  oc- 
w-atfiou^-  Indeed  it  is  remarkable  how  little  inconvenience  attends 
:a«>  whofe  proceeding,  provided  ordinary  prudence  be  observed. 

-  'rh«}  improvement  of  the  curvature  goes  on  during  several  weeks 

,^c^«a  :u  :»  4oUd  tabe«  from  which  it  does  not  protrude,  except  upon  pressure  of  a 

>ir«^tt^.     \i  (>j>ft»«fat  he  onl}'  thinks  the  instrument  indicated — 1.  In  cases  of  com- 

*iQi«'  .-icHinx  oCxhiS  cornea,  more  especially  if  the  lens  has  escaped  during  the  sup- 

nuttoiou,  :k  ^lall  ctrcolaT  portion  of  the  centre  of  the  cicatrix  is  to  be  punched  oat, 

>«i  .»«.  '.u  '«»ve  ;»  permanent  fistula.     By  this  proceeding  the  patients  may  gain  a  &ir 

,,i».:t»iOt  '^Kfrcvptiou  of  light,  sufficient  perhaps  to  enable  them  to  find  their  way 

Ivut.  acvt'u  to  decipher  large  letters.    2.  In  cases  of  absolute  glaucoma,  in  which 

>».kii(4a*;(vry  iridectomy  cannot  be  made  on  account  of  the  advanced  atrophy  of 

rtr  r»^  uiu  ii  simple  sclerotomy  would  not  suffice.     Here  the  chief  objects  of  the 

(■««»«.i*m   ire  to  relieve  the  patient  of  the  severe  pain,  and  to  avoid  the  necesnty 

<  .u..«.iC*uott  of  the  eyebaU.    A  circular  portion  of  1  to  U  millimetre  in  diame- 

.  .s..  •  :>e  r«iuoved  at  the  edge  of  the  cornea,  care  bein^  taken  to  avoid  all  risk  of 

...i»  V  .t>  ;Uv  Ie«8»  or  of  approaching  too  closely  to  the  ciliary  body.     Thus  a  large 

-t^'i^  viciuj-ix  is  etttablished.    Vide  '' Annalesd'Oculistique,''  Oct.  1872. 
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after  the  final  closure  of  the  orifice,  and  should  any  conicity  be 
found  remaining  afterwards,  a  repetition  of  the  operation  on  a 
smaller  scale  will  furnish  the  means  of  correcting  it. 

"The  opacity  resulting  from  this  mode  of  operating  seems  to  be 
unexj)ectedly  slight,  but,  if  required,  it  may  be  concealed  by  the 
tattooing  process. 

"  My  experience  thus  far  induces  me  to  recommend  this  opera- 
tion in  even  the  earlier  stages  and  slighter  degrees  of  conical  cornea, 
as  a  smaller  extent  of  cornea  need  then  m  involved,  and  there 
must  be  a  much  better  prospect  of  recovering  a  quite  normal 
curvature  than  if  the  operation  be  delayed  until  the  bulge  grows 
greater.  A  considerable  advantage  therefore  of  this  method  would 
seem  to  be  that,  by  its  harmlessness,  it  will  admit  of  being  applied 
to  a  number  of  slight  and  incipient  cases,  which  the  surgeon  has 
hitherto  been  very  timid  in  middling  with,  notwithstanding  that 
they  are  attended  with  great  defects  of  vision,  which  no  optical 
contrivance  will  correct." 

At  present  it  must  be  admitted  that  all  these  more  modern 
methods  of  treatment  of  conical  cornea  are  still  upon  their  trial, 
and  nothing  decisive  can  as  yet  be  said  as  to  their  relative  advan- 
tages or  disadvantages.  The  simplest  and  easiest  is  without  doubt 
the  formation  of  a  central  ulcer  (Griiefe's  method),  especially  if  the 
denudation  be  made  as  I  have  suggested,  by  simply  scraping  off 
the  epithelium  and  superficial  layer  of  cornea.  It  certainly  requires 
a  longer  time  than  excision  or  drilling  out  of  a  piece,  but  it  is  also 
much  easier.  Should  a  central  leucoma  be  left,  an  iridectomy 
would  improve  the  sight,  and  tattooing  the  opacity  would  improve 
the  appearance. 


Treatment  of  Total  Staphyloma  of  the  Cornea  and  Iris. — 

Page  161. 

De  Wecker  has  lately  devised  the  following  operation,  and  has 
favored  me  with  the  subjoined  description  of  his  mode  of  operat- 
ing: The  patient  having  been  chloroformed,  the  lids  are  to  be 
kept  apart  by  Desmarres'  lid  holders  (as  they  separate  them  very 
widely  and  thus  afford  more  room  for  the  operation).  The  con- 
junctiva is  then  to  be  carefully  divided  with  scissors  all  round  the 
cornea,  and  near  the  edge  of  the  latter,  the  scissors  being  passed 
freely  between  the  conjunctiva  and  sclerotic  so  as  to  detach  the 
former  as  much  as  possible  up  to  the  equator  of  the  eyeball.  Four 
sutures  are  then  to  be  inserted.  A  needle  should  be  passed  from 
without  inwards  through  the  conjunctiva  near  the  lower  edge  of 
the  cornea;  the  same  needle  should  then  be.  made  to  perforate  the 
conjunctiva  about  the  upper  margin  of  the  cornea  at  an  equal  dis- 
tance from  the  corner  ot  the  flap ;  this  perforation  must  oe  from 
within  outwards,  and  so  that  the  needle  issues  about  2  or  3  milli- 
metres from  the  edge  of  the  flap.    Four  loops  are  to  be  made  in 


this  way  (as  is  shown  in  Fig,  242,  aa^bk.cc,  d  rf),  two  of  which 

shoQld    be    turned    over 
^g-  ^43-  towards  the  temi*le,  th^ 

other  two  towards  th« 
nose,  before  \ve  proceed 
to  excise  the  staphylnuia* 
The  latter  is  to  be  dom 
by  tninstixinp  the  ba«e  af 
the  tumor  with  Gnwjfe's 
knife,  and  then  cuttingi 
straight  out,  the  twa' 
halves  being  then  care- 
fully excised  with  sciesora 
by  two  serai-circular  in 
cisions  near  tJie  edge  of 
the  cornea.  If  the  lens 
18  not  spontaneously  ex- 
pelled, the  capsule  should 
be  of)ened  with  ihe  cysto- 
tonie,  an<l  at*ter  the  exit 
of  the  lens  the  sntures  should  be  brought  together.  In  order  to 
avoid  any  mistake  heing  made  between  them,  we  may  employ  fiue 
Bilk  of  difierent  colojii.  On  account  of  the  conjunctiva  gliding  very 
readily  over  the  sclerotic,  we  can  obtaiu  a  most  accurate  coaptation 
of  the  edges  of  the  wound,  and  if  the  patient  has  been  thon»ughly 
under  the  irifluence  of  elilorofonn  there  will  j>rohabIy  he  no  esca{»e 
of  vitreous  humor.  Should  the  vitreous  show  a  tendency  to  bulge 
between  two  of  the  sutures,  anotlter  should  be  inserted  at  tbii 
point,  so  as  to  compress  it  and  keep  it  back. 


Leprous  Tubercle  of  Cornea. — Pa^e  164, 
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III  general  leprosy  tlie  cornea  in  rare  instances  may  also  show  a 
ii|faw  condition.     Professor  Sylvester,  of  Eofubay,  has  kindly  fur- 
"  "  id  me  with  some  particulars  of  leprous  tubercle  of  the  corDeai, 
I  m  Terv  few  cases  of  which  he  has  met.     In  one  patient,  3$ 
irfice,  and  a  confirmed  leper,  "The  tubercle  on  the  sclero- 
IjsDCtion  of  the  left  eye  is  about  the  size  of  a  large  split  \m^ 
I  the  surface,  and  precisely  reseinhles  those  on  the  skin, 
jL  wanting  the  brown  pigment  of  the  dermal  coverinsf,  it 
Iw  lesh  color,  and  is  covered  with  conjunctiva  in  which 
tttWVOf^  vessels  ramify.     It  hjxs  a  hanl  feel  when  taken 
'^H^es  of  the  forceps,  and  when  pressed  gives  little  or 
'  -htly  vascular  and  firmly  incorporated  with 
,;  ;^,  moreover,  surrounded  by  a  zone  of  decided 
Is  completely  through  to  the   membrane  of 
MOne  slightly  overlaps  the  pupillary  aperture, 

^^ Ins  ifl  afi  yet  unattected,  and  the  tibrea  of  it# 

lT  liViAberease  the  whole  cornea  was  inTolved 
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causing  it  to  resemble  an  ordinary  staphyloma.  Professor  Sylvester 
believes  that  the  disease  commences  in  the  conjunctiva  and  extends 
thence  to  the  cornea,  and  that  the  eye  may  be  lost  by  the  extension 
of  the  tubercle,  the  base  of  which  presses  on  and  involves  the  iris, 
which  becomes  inflamed  and  subsequently  the  deeper  tunics  become 
implicated.  He  has  never  seen  the  eye  implicated  in  the  anaesthetic 
form  of  lepra;  Chisolm,  however,  has  recorded  such  a  case.*  Dr. 
Pedraglia  has  published  a  very  interesting  paper*  on  diseases  of  the 
eye  in  lepers,  giving  the  history  of  14  cases  which  he  observed  in 
iBahia  and  Rio  de  Janeiro.  He  found  the  following  the  principal 
changes  which  take  place  in  the  eye:  1.  The  eyelids  lose  their 
lashes,  and  become  thickened  and  red;  2.  The  conjunctiva  also  is 
thickened  and  red,  which  he  believes  to  be  less  of  a  tuberculous 
character  than  due  to  a  proliferation  of  the  connective  tissue,  but 
this  only  occurs  in  those  cases  in  which  the  skin  is  hypertrophied, 
for  when  the  latter  is  pale  and  anaemic  both  the  eyelids  and  con- 
junctiva remain  normal;  3.  The  cornea  may  be  aflfected  with  super- 
ficial corneitis,  or  with  opacities  due  to  the  extension  of  thickened 
conjunctiva,  tubercles  (?),  or  else  it  may  become  stretched  and 
assume  a  greater  conicity ;  4.  In  nearly  all  cases  in  which  there  is 
opacity  of  the  cornea,  there  was  also  a  chronic  aflfection  of  the  uveal 
tract,  e.  ^.,  atrophy  of  iris  tissue,  anterior  synechire,  closed  pupil, 
and  in  some  even  opacity  of  the  lens.  Mr.  Hutchinson  has  observed 
one  case  of  leprous  tubercle  of  the  cornea,  a  portrait  of  which  is 
given  in  the  New  Sydenham  Society's  Atlas  of  Skin  Diseases 
(PI.  29). 

Inflammation  of  the  Iris. — Page  172. 

Mr.  Hutchinson'  has  observed  a  peculiar  form  of  iritis  occurring 
in  children  of  gouty  parents.  It  is  chiefly  characterized  by  occurring 
at  an  early  age,  and  by  being  insidious  and  persistent ;  posterior 
synechise  gradually  form  leading  to  occlusion  of  the  pupil?  etc.,  and 
there  are  also  probably  opacities  in  the  vitreous.  The  inflamma- 
tion begins  in  one  eye  and  generally  almost  entirely  destroys  the 
sight  before  it  advances  to  the  other. 


Page  179. 

Treatment — Hot  bread  and  water  or  linseed  meal  poultices  also 
prove  very  beneficial  in  allaying  the  pain,  hastening  the  absorption 
of  exudations,  and  facilitating  the  action  of  atropine.  They  should 
be  changed  every  15-20  minutes ;  at  first  they  may  be  continued  all 
day,  ana  in  severe  cases  at  night ;  as  the  case  progresses  more  or 
less  considerable  intervals  may  intervene   between  their  applica- 

»  "R.  L.  0.  H.  Rep./'  vi.  2,  126.  «  ''  Kl.  Monatebl.,"  1872,  p.  65. 

•  *'Lancet,'M878,  Jan.  4. 
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l'    In  the  Aeomatiechgonty  fonn,  prepuatioos  of  | 
often  9My  tnyiouMBm 


TtauntEST  of  laiDO-CHOBOiDrns. — ^Ajr  SU. 

Is  flirtoin  amm  of  irido^horoiditis,  denumding  in  hi 
WKmmBj  huge  iridectomy,  Mr.  Bowman  eficCs  this  thio^h 

of  mraeiate  extent  by  seizing  the  iris  at  a  point  hmnd 

'OB  and  detaching  it  from  its  ciliaij  border  bejona  tiie 

Inaits  before  dividing  it.    The  same  bein^  then  done  at 

side  of  the  incision,  the  remoTal  of  even  half  the  hii 

1^  .  .1   i.^  ;L;i  i-.r  /.  .    ^    If  to  one-fimith 

tiie  corneal  margin^  Slight  moveDit^Dta  of  the  cuetta 

m  lh0  cut  endu  of  th«  im  ^*^  r^^rnct  within  tfie 

^  ^_  the  blood  dffitfed  U  expelled  '      ^  ntle  pressoie  or 

sadt  on  the  eyeball,  while  the  edg<^  ot  the  incision  aia 

~  by  depressing  the  [H>§ieriorti^ 

mm  Mr.  Bowmaa  makes  an  irideetomj  at  two 
at  the  ^rni^  tlitie^  by  introdaclng  two  triangular 
lonsly,  either  atx^ve  and  below^  or  to  the  right  and 
mode  beinr  the  mom  easy  in  minipnlation,  the 
i  eof metically  and  opti^Hy.    One  at  least  of  the 
_^  lorfvei  is  a  $t4^p-knife^  L  e,,  b  provided  with  a  ledgs- 
iin'penBlTation  beyond  a  certain  extent.    The  knife  lint 
%  Imie  wiij  will  hold  the  eye,  so  as  to  give  the  aorgeoa 
mm  Ibe  iabsequtitit  introduction  of  the  second. knift| 
Istion  of  the  tncifiion  effected  by  both.   The  points 
£fteted  slightly  forwards  so  as  fo  avoid  the  lens 
they  are  never  suffered  to  W  at  all  retracted 
are  eomplete,  m  that  the  aque^rjiis  may  not  pie- 
^oQie  manipulative  practtee  m  requisite  for  this 
i  DOt  difficult  to  airoid  any  injury  to  a  trans- 
4H»fect  here  w  to  avoid  the  necessity  of  a  second 
nnse  time,  and  the  method  is,  according  to  Mr. 
r  sijotkable  to  certain  cases  of  .glaucoma,  where 
^— ^^g^e  i^tetoniy  i^  desirable,  or  where  there  is  reason 
^  .      j^  >dectomv  practiced  in  the  ordinary  fashion 

^^'  ,,— ^ng  '       rr.f.!,»rely  abate  the  tension,  and  where  con- 

sniiK  ►  ^ ^^  ,|^^g jj ^^ ^^,  ref>etitioii  of  the  iridectomy 

f^^^J  ^p^i  iiif^  ^  *»  opp4>«iiite  jioiiit,  may  be  apprehended 

m  ot  ii  -^  VfcBbi«»i^ri*l^»^^  t^  this  rittnblesimultaneoos 

r^  ^^'""^  .iminr«»  the  term  '*  dtamdrir:' 

between  t  ^^^gA  «  furtbur  modification  of  the  method 

noj^in;  it  ib  ..  ^ji^^ipted  to  remove  a  lander  area  of  the  pupil- 
the  cornea  i;rn|.i  .  ^322 ssady  the  whole  ifIb,  without  any  tiio- 
m,acity  winch  «t    ,.  g^^j^^  ^^^  ^^^^-^^  ^^  two  oinxwite 

Besceniet;  the  opiiij-.  ^^^  v^pvoii^ 

which  is  dilated;  the  i  n^    BiwbiwrUiungen,"  p,  184,  and  Schien- 

Stroma  distinct,"    lu  -  » 1S& 
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sides  of  the  cornea,  as  for  diametric  iridectomy^  and  then  from  the 
two  ends  of  each  incises,  with  the  previously  described  scissors  the 
iris  in  such  a  way  as  to  mark  out  an  irregularly  rhomboidal  or 
squarish  portion  of  the  iris  and  attached  structures,  the  points  of 
the  scissors-cut  meeting  at  the  margin  of  the  anterior  chamber 
midway  between  the  two  corneal  incisions.  The  square  portion 
thus  defined  is  removed  bv  forceps,  after  the  base  of  it  has  been 
cut  across  as  above;  or,  if  the  scissors  commence  their  cut  at  the 
same  point  opposite  the  centre  of  the  corneal  wound,  the  portion 
removed  would  be  about  square  and  four  movements  of  the  scissors 
would  effect  it. 

For  these  operations  within  the  anterior  chamber  De  Wecker's 
new  and  ingenious  "forceps  scissors"  will  be  found  admirably 
adapted.  They,  and  the  mode  of  using  them,  are  fully  described 
in  the  section  on  secondary  cataract. 


Von  Graefe's  Modified  Linear  Extraction. — Page  285. 

De  Wecker  has  lately  devised  an  instrument  for  lacerating  the 
capsule,  which  he  terms  a  "  pince-cystotome."  It  closely  resembles 
a  pair  of  curved  iridectomy  forceps,  each  branch  of  which  is  fur- 
nished, on  its  convexity  and  its  extremity  on  a  level  with  its  inter- 
nal teeth,  with  a  small  triangular  cutting  blade,  like  Von  Graefe's 
cystotome.  It  is  to  be  used  in  the  following  manner:  The  branches 
liuving  been  introduced  closed  and  flat  as  far  as  the  lower  border 
of  the  pupil,  it  is  to  be  turned  so  as  to  bring  the  triangular  ex- 
tremity of  the  cystotome  in  contact  with  the  anterior  capsule;  the 
branches  are  then  to  be  opened  (whilst  they  incise  the  capsule  along 
the  lower  edge  of  the  pupil)  to  the  width  of  about  4  millimetres; 
being  kept  thus  opened,  the  capsule  is  to  be  incised  by  them  from 
below  upwards,  parallel  to  the  margin  of  the  artificial  pupil  as  far 
as  the  upper  edge  of  the  lens,  when  they  are  to  be  closed  so  as  to 
seize  the  flap  of  the  capsule  thus  formed,  and  then  the  closed  forceps 
are  to  be  removed  in  the  same  way  as  an  ordinary  cystotome.  We 
can  thus  excise  a  square  flap  of  the  capsule. 


Page  287. 

For  a  long  time  I  made  the  section  strictly  according  to  Von 
Graefe's  directions,  but  I  found  occasionally  that,  in  spite  of  «very 
care,  vitreous  was  lost  if  the  patient  suddenly  strained  very  much, 
or  nipped  his  eyelids  firmly  together,  or  if  he  retched  or  vomited 
from  the  chloroform.  For  from  the  very  peripheral  position  of  the 
incision  rupture  of  the  hyaloid  and  escape  of  the  vitreous  are  but 
too  prone  to  occur  under  the  above  circumstances ;  moreover  there 
is  also  a  greater  risk  of  prolai)se  of  the  iris  at  the  angles  of  the 
incision.  Hence  I  have  been  gradually  left  to  adopt  a  less  peri- 
pheral section,  and  now  generally  make  the  puncture  and  <iow\\\.^x« 
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rwRctnre  just  external  to  (about  J  a  line  from)  the  sclero-comeal 
innotion,  and  about  1^  or  1 J  line  below  the  summit  of  the  cornea, 
Dut  the  centre  of  the  section  lies  at  the  upper  edge  of  the  cornea. 
I,  however,  vary  the  situation  of  the  puncture  and  counter-puncture, 
according  to  the  size  of  the  cornea  and  the  size  and  hardness  of 
the  nucleus.     If  the  cornea  is  large  and  the  nucleus  but  moderate 
in  size,  I  make  both  the  punctures  nearer  the  cornea,  and  a  little 
higher  than  when  the  cornea  is  small  and  the  nucleus  big  and  firm. 
I  think  it  better  somewhat  to  vary  the  shape,  position,  and  size  of 
the  section,  according  to  the  peculiarities  of  the  case,  than  to  lay 
down  a  hard  and  fast  rule  as  to  these  points.     Since  I  have  made 
the  section  less  peripheral,  I  have  certainly  lost  vitreous 
Fig.  243.       much  less  frequently  than  formerly.     De  Wecker  like- 
wise advocates  a  very  similar  section,  although  he 
makes  the    puncture  and    counter-puncture   slightly 
more  in  the  sclerotic  than  I  am  in  the  habit  of  doing. 
In  his  operation  "  The  puncture  and  counter-puncture 
lie  in  the  sclerotic  1  millim&tre  outside  the  edge  of  the 
cornea,  in  a  horizontal  line,  passiui^  2  millimetres  from 
the  upper  margin  of  the  cornea ;  the  exit  of  the  instrument  corre- 
sponding with  the  upper  margin  of  the  cornea."*     Whilst  Graefe's 
incision  (if  the  cornea  has  a  diameter  of  12  millimetres)  is  10  mil- 
limetres in  extent,  Wecker's  is  about  11 J  millimetres,  the  size  of 
the  cornea  being  the  same  {vide  Fig.  243).     OB  =  6  mm.,  OC  =«  7 
mm.,  OE  =  4  mm.     (EB  =  2  mm.),  EC  =  9  mm.  25,  or  9  mm.  J, 
CD  =  11  mm.  4891,  or  11  mm.  J. 


Page  290. 

More  recently  several  new  methods  of  operating  for  the  extrac- 
tion of  cataract  have  been  introduced,  of  which  I  will  briefly 
describe  the  following. 

Dr.  Lelnnnrs  operation^  closely  resembles  Liebreich's,  except  that 
the  puncture  and  counter-puncture  lie  at  the  edge  of  tlie  cornea, 
that  tlie  section  forms  somewhat  more  of  a  flap,  and  lies  in  the 
upper  half  of  the  cornea.  The  operation  is  to  be  performed  as 
follows:  The  lids  being  kept  apart  by  the  speculum  and  the  eye- 
hall  fixed,  Graefe's  knife  is  introduced  1  or  2  millimetres  below 
the  external  extremity  of  the  transverse  diameter  of  the  cornea, 
Fig.  244,  the  cutting  edge  being  turned  upwards  and  slightly  for- 
wards, so  that  the  plane  of  the  blade  forms  an  angle  of  about  80° 
with  that  of  the  iris.  The  anterior  chamber  is  to  be  traversed 
rapidly  and  the  counter-puncture  made  at  a  corresponding  point  of 
the  opposite  side  of  the  cornea.  The  incision  is  then  to  be  con- 
tinued upwards  in  such  a  manner  that  it  describes  a  circular  curve, 
whose  sunnnit  lies  slightly  below  the  upper  edge  of  the  pupil  when 

>  ^'Annalesd'  Oculistique,"  Mars-Avril,  1872. 

2  *'De  la   Calaructe,"  par  le  Dr.  Warloinout.     Masson,  Paris,  1872. 
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in  a  medium  state  of  dilatation,  vide  Fig.  244.     Dr.  Lebrun  terms 
this  "extraction  by  a  small  median  flap." 

Fig.  244. 


The  following  are  some  of  the  advantages  claimed  for  the  opera- 
tions of  Liebreich  and  Lebrun:  That  they  are  easy  to  execute; 
that  no  iridectomy  is  made,  and  that  the  pupil,  therefore,  remains 
central  and  moveable ;  that  there  is  no  risk  of  loss  of  vitreous,  at 
least  prior  to  the  exit  of  the  lens,  or  of  suppuration  of  the  flap ; 
and  that  the  wound  heals  very  readily.  Of  the  two,  Liebreich's  is 
the  easier,  as  the  section  is  made  downwards,  and,  consequently, 
both  the  speculum  and  the  fixation  of  the  eyeball  by  an  instrument 
may  be  more  readily  dispensed  with.  Amongst  the  disadvantages 
which  may  be  urged  against  both  proceedings,  the  chief  are:  The 
tendency  to  a  more  or  less  considerable  adhesion  of  the  iris  to  the 
edges  of  the  incision,  producing,  perhaps,  an  extensive  anterior 
synechia  with  all  its  attending  evils — evils  not  confined  to  the 
present,  but  which  may  prove  a  source  of  danger  to  the  eye  here- 
after, just  the  same  as  in  cases  of  leucoma  adherens;  or  a  prolapse 
may  occur.  Again,  if  the  section  does  not  heal  kindly,  but  its  lips 
become  clouded  and  somewhat  infiltrated,  an  ugly  cicatrix  is  left, 
giving  rise,  perhaps,  to  an  irregular  curvature  of  the  cornea  and 
more  or  less  astigmatism  and  impairment  of  vision.  Moreover,  if 
the  nucleus  is  small  and  there  is  much  soft  matter,  it  may  be 
diflicult  to  get  the  latter  away  on  account  of  the  iris  falling  into 
the  section,  and  we  must  then  either  leave  more  or  less  of  the  soft 
matter,  or  repeatedly  irritate  and  bruise  the  iris  by  pushing  it  back 
with  the  curette,  or  we  must  excise  a  portion  of  the  iris.  Some  of 
the  above  disadvantages  are  of  less  moment  in  Lebrua^s  operation 
than  in  Liebreich 's,  as  an  anterior  synechia,  a  whitish  cicatrix,  or 
an  irregular  curvature  of  the  cornea,  would  fall  in  the  upper  seg- 
ment of  the  cornea.  It  is  evident,  however,  that  no  true  estimate 
of  the  real  value  of  these  operations  can  be  arrived  at,  until  we 
are  furnished  with  full  and  accurate  statistics  of  the  results  achieved 
by  them. 


Operation  for  Secondary  Cataract. — Page  305. 

When  the  natural  or  artificial  pupil  becomes  closed  by  dense 
false  membrane  through  the  occurrence  of  irido-choroiditis  after 
extraction  of  cataract,  we  must  endeavor  to  make  a  new  artificial 
pupil  and  to  remove  portions  of  the  false  membrane  by  one  of  the 
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Fig.  246. 


Fig,  246. 


Operations  descTihed  at  pp.  215,  704. 
Be  Wecker  operates  in  such  cases  in 
the  following  manner,  emplojnng  his 
new  forceps  scissors.  Let  ue  ^njipose 
that  Von  Graefe's  operation  has  been 
performed,  and  the  popil  closed  by 
false  menjbranes.  An  ineision  of  8 
millimetres  is  to  be  made  with  Graefe'a 
knife  through  the  cornea  and  iris, 
about  2  milliineti^s  from  the  lower 
margin  of  tlie  cornea,  vide  Fig.  245. 
The  forcepH  scissors,  Fig.  246,  are  then 
to  be  so  in  trod  need  that  one  blade 
pasaes  behind  the  iris  and  exudation 
maeees,  the  other  along  the  posterior 
surface  of  the  cornea.  With  two  in- 
cisions which  nieet  at  the  ajiex,  a  tri- 
angular portion  of  tlie  iris  is  to  be 
excised.  TItc  forceps  scissors  are  l»ent 
at  an  angle,  and  can  be  r>assed  tlirough 
a  small  corneal  opening  and  yet  l>e 
widely  opened  in  the  anterior  chamber, 
and  are  therefore  of  the  greatest  use 
for  any  operation  within  the  latter. 

The  irklotomi/,  or  incision  of  the  iris 
to  pn»duce  an  artificial  pupil  for  opti- 
cal pui'jx>ses,  may  also  be  maile  with  De  Wecker's  new  forceps 
ficisBors,  which  would,  I  think,  be  very  useful  for  this  purpose. 


TiiB  New  Demonstrating  Ophthalmoscope  of  Carter. — Pafft  33 

Mr.  Erudenell  Carter's  new  demonstrating  ophthalmoscope 
by  far,  one  of  the  best.     *'The  apparatus  reiiuires  the  use  ofj 
tal)le,  which  sliould  be  4  feet  long,  and  which  need  not  be  nifl 
than  18  inches  wide;  or  it  may  be  armnged  acrot^s  one  end  ot  i 
ordinary  dining-table.     Tlie  person  whose  eye  is  to  he  ol>?erTi4 
shouhl  be  seated  comfortably,  as  shown  at  A*in  Fig.  247,  with  h^ 
ciiin  supv>orted  by  a  chin-rest,  w*hich  can  be  lixed  at  any  desif 
lieight,  and  which  shouhl  render  the  plane  of  the  fact*^       " 
The  mirror  (M),  of  13  inches  focal  length  and  4  inches 
sliould  then  be  arranged  with  its  central  aperture  alxjut  ihi 
height  as  the  eye  to  be  examined,  and  should  be  placed  of\ 
the  face  at  the  other  side  of  the  table,  about  40  inches  from 
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chin-rest.  The  flame  of  the  lamp  (f)  should  be  placed  at  the  same 
height,  distant  about  13  inches  in  a  direct  line  from  the  centre  of 
the  mirror,  and  about  8  inclies  to  the  right  or  left  of  a  line  drawn 
from  the  mirror  to  the  chin-rest.     The  screen  (s)  should  cut  off  all 

Fig.  247. 


direct  lamplight  from  the  patient ;  and  the  stand  (o),  which  carries 
a  square  of  blue  glass,  should  be  interposed  between  the  flame  and 
the  mirror,  but  close  to  the  former,  and  with  the  glass  at  such  an 
angle  that  it  shall  not  reflect  light  to  the  patient.  The  lens,  of  8 
inches  focal  length  and  4  inches  diameter,  roughly  set  to  the  height 
of  the  eye  by  the  screw  at  b,  is  then  placed  about  8  inches  from 
the  patient,  with  its  long  double  handle  (h)  turned  towards  the 
observer,  who  first  so  disposes  the  mirror  and  lens  as  to  throw  a 
circle  of  light  about  the  size  of  a  shilling  upon  the  eye  of  the 
patient,  and  then  seats  himself  behind  the  mirror  to  complete  the 
adjustments  required  for  a  perfect  view  of  the  fundus  oculi. 
Whilst  looking  through  the  aperture  he  may  impress  slight  move- 
ments upon  the  mirror,  turning  it  either  uj)on  the  vertical  axis  of 
its  stem,  or  upon  the  horizontal  axis  on  which  it  swings  in  itB 

Simbal.  By  means  of  the  handle  (u)  with  its  terminal  pillar  (p), 
e  may  move  the  lens  nearer  to  or  farther  from  the  patient,  or 
across  the  table  in  such  a  manner  as  to  transfer  the  light  even  from 
one  eye  to  the  other.  By  causing  the  pillar  (p)  to  move  in  an  arc 
he  may  render  the  plane  of  the  lens  oblique,  so  as  to  displace  re- 
flected images,  and,  by  the  fine  adjustment  governed  by  the  screw 
(k),  he  may  regulate  the  height  of  the  lens  with  exactness.  So 
complete  is  the  mastery  over  all  parts  of  the  appanitus  that  a  very 
little  practice  renders  it  possible  to  follow  all  slight  movements  of 
the  eye  as  readily  as  with  a  hand  ophthalmoscope,  while  the  re- 
sulting image  is  about  four  times  as  large  as  any  that  an  ordinarv 
hand  ophthaimoscoj>e  will  afford.  The  large  mirror  and  the  posi- 
tion of  the  lamp  combine  to  furnish  a  very  powerful  illumination, 
and  the  absorption  of  yellow  rays  by  the  blue  glass  renders  tb^ 


light  BO  little  irritating  tliat  it  lias  scarcely  any  tan  dene j  to  pro- 
duce contraction  of  the  pupil,  and  that  the  use  of  atropine  is  there- 
fore in  most  case^  unnecessary.     The  arningement  of  the  apf^mtus  , 
is  fihowu  in  ground  plan  in  Fig.  248,  where  M  sbowa  tlie  j.»osiliou 
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of  the  mirror,  r  that  of  the  ehin-reBt,  F  that  of  the  flame,  with  its 
screen  s,  and  its  blue  glass  g  j  l,  shows  the  lens,  and  i  the  jiosition 
of  the  inverted  image*" 
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EXPLANATION  OF  THE  PLATES. 


PLATE  L 
Figs.  1  and  2, 

The  Normal  FunduB  OcuH  (vide  p.  33fi). 

In  Fig.  1  (wliicli  is  taken  from  a  person  with  black  hair  antl  a  dark 
blown  iris)  the  optic  nerve  entrance  appears  circulariand  of  a  jellowi?iti- 
white  tint  The  blood vessela  emerge  somewhat  to  the  left  of  the  centre 
of  the  disk,  whicli  is  here  of  a  deeper  white.  The  paler  vessels  are  the 
retinal  arteries,  the  darker  ones  the  veins*  They  pass  over  the  disk  to 
the  retina,  where  they  course  and  divide  in  different  directions,  chieiv 
upwards,  downwards,  and  towards  the  left.  At  some  little  distance  to 
the  right  of,  and  slightly  below,  the  disk,  is  noticed  a  large  dark^red 
spot,  with  a  small  white  dot  in  the  centre.  This  is  the  macula  lutea,  or 
yellow  spot,  with  its  foramen  centrale.  It  will  be  observed  that  the 
vessels  course  round  tlie  yollow  sf>ot,  leaving  it  free.  The  fine  grav  film 
in  the  region  of  the  disk  and  the  yellow  spot  is  due  to  the  reflex  yielded 
by  the  retina ;  it  is  only  observable  in  dark  eyes,  and  is  consequently 
altogether  absent  in  Fig  2.  The  fundus  of  the  eye  is  of  a  rich  dark-red 
tint,  and  only  the  retinal  vessels  are  apparent,  those  of  the  choroid  being 
hidden  by  the  density  of  the  pigment  in  the  epithelial  layer  and  stroma 
of  the  choroid. 

In  Fig.  2  (taken  from  the  eye  of  a  person  with  very  light  hair  and 
a  blue  iris)  the  appearances  are  quite  different.  The  disk  is  of  a  more 
rosy  tint,  the  retinal  vessels,  although  very  distinct,  are  less  markedly 
so  than  on  the  darker  background  of  Fig.  1.  The  region  of  the  yellow 
spot  is  of  a  bright  red  color,  and  •the  foramen  centrale  appears  in  the 
form  of  a  little  light  circle.  But  the  greatest  difference  is  noticed  in 
the  pale,  brilliantly  red  color  of  the  fundus,  and  the  distinctness  with 
which  the  finest  branches  of  the  choroidal  vessels  can  be  traced.  The 
ciliary  arteries  enter  in  the  region  of  the  yellow  spot,  and  running 
towards  the  periphery,  ramify  in  various  directions,  and  partly  pass 
over  directly  into  the  larger  branches  of  the  vasa  vorticosa,  situated  at 
the  equator  of  the  eye. 
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BXPIiANATION    OF    THB   PLA 


PLATE  IL 
Fig.  3. 

Sclerectasia  Posterior  (Staphyloma  Postu 

This  figure  illastrates  the  appearances  presen 
Bclerotieo-ohoroiditis  posterior.  Towards  the  out< 
oI>served  a  large  white  figure,  over  which  the  reti 
rim  a  somewhat  straighter  course,  and  to  be  rathei 
distinct.  The  disk  is  oval,  and  its  shortest  diam< 
horizontal)  shows  the  direction  in  which  the  ectasia 
In  the  vicinity  of  the  disk  and  of  the  white  figui 
served  to  be  somewhat  thinned ;  oh  the  lefb,  the  p 
Hnl  layer  is  diminished,  and  hence  the  choroidal  ve 
nifirked.  The  intra-vascular  spaces  are  here  also  p 
aiKJ  striking,  which  is  due  to  the  increase  in  the  pi 
Wliereas  on  the  right  side  of  the  figure,  the  pigme] 
lial  layer  conceals  the  subjacent  tissue  and  the  vesa 


Fig.  4. 

Choroiditis  Disseminata  Syphilitica^  with  Second 
Retina  and  Optic  Nerve  (p.  465 

Tn  tliis  figure  we  notice  very  numerous,  irregular 
of  a  palish-pink  or  whitish  tint,  surrounded  by  a  dai 
others,  appearing  simply  as  small  black  patches.  1 
«pots,  a  choroidal  vessel  can  be  distinctly  seen  t< 
optic  disk  is  atrophied,  and  of  a  bluish  tint.  It  is 
bloodvessels,  excepting  the  two  little  twigs  which 
running  over  its  edge.  But  not  a  single  retinal  ve 
the  whole  fundus ;  and  on  account  of  this  atroph 
choroidal  vessels  appear  with  unusual  distinctness. 
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PLATE  IV. 

Fig.  1. 

Hemorrhagic  Effusions  into  the  Retina^  Retinitis  Apoplectica  (p.  380). 

In  Fig.  7,  numerous  blood  effusions  of  varjdng  size  and  shape  are 
noticed  in  the  retina,  being  situated  in  different  layers  of  the  latter.  But 
even  between  the  larger  patches  the  retina  is  not  free,  for  minute  hemor- 
rhagic spots  are  strewn  about  in  all  directions.  The  retinal  arteries  are 
here  and  there  filled  with  blood  coagula,  but  at  other  points  they  are  quite 
bloodless,  and  changed  into  narrow  white  bands.  In  a  few  branches,  the 
circulation  is,  however,  unimpeded. 


Fig.  8. 

Embolism  of  the  Central  Artery  of  the  Retina  (p.  396). 

Here  we  notice,  in  the  region  of  the  yellow  spot,  a  well-marked  grayish- 
white  opacity,  which  is  due  to  a  serous  infiltration  of  the  retina.  In  its 
centre,  is  a  conspicuous  cherry-colored  spot  which  is  not  caused  by  a 
blood  effusion,  as  might  be  supposed  at  the  first  glance,  but  is  due  to  the 
fact  that  the  retina  is  transparent  at  this  point,  and  thus  permits  the 
choroid  to  shine  through,  which  assumes  a  redder  tinge  in  consequence 
of  the  contrast  with  the  graj'ish- white  opacity.  The  vessels  running 
towards  the  yellow  spot  are  particularly  conspicuous  on  account  of  the 
blood  coagula  which  the}^  contain  and  of  the  white  opacit}'.  The  out- 
line of  the  disk  is  slightly  undefined  and  encircled  by  a  faint  opacit}'. 
The  retinal  veins  show  a  distinct  retardation  in  the  circulation,  and  con- 
tain here  and  there  blood  coagula.  The  arteries  are  greatly  diminished 
in  size,  and  become  quite  indistinct  at  certain  points  of  their  course. 
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C^BtieercuB  in  the  Vitre^m  Humor  (p*  35T). 


This  flgare  ilhiBtratt^B  the  appearance  presented  by  a  cysticerciis  ia 
the  yitreOQS  humor*  Tbe  entozoou  bUows  itself  in  the  form  of  a  ^ell* 
d^ned,  blaish-gray  vesicle^  which  is  so  tmnsparent,  that  in  the  central 
portion  the  red  tint  from  the  choroid  can  be  distinctly  seen  to  Bbine 
through.  The  neck  is  more  opat|iie  in  tint  than  the  rest  of  the  entozooa, 
and  is  stadded  vrith  small  white  dots  (chalky  particles).  At  the  head^ 
two  sackers  can  be  recognized,  the  other  two  being  placed  posterioriy* 
The  baccal  extremity  k  directed  iipwarda*  The  small,  circular,  gray 
spots  which  partly  encircle  the  vesicle,  are  caused,  according  to  Lie- 
breich,  by  a  peculiar  opacity  of  the  vitreous  humor  due  to  the  suctioa 
of  the  entozoon,  and  are  quite  characteristic  of  the  presence  of  a  cysti- 
ceroas.  > 


Fig*  10., 


Detaghment  of  the  Eetina  (p.  386). 

Fig.  10  represents  a  case  of  old-standing  and  extensive  detachment 
of  th,e  retina.  The  lower  half  of  the  retina  (which  shows  a  tolerably 
sharply-defined  edge  towards  the  left)  bulges  forwards  into  the  vitreous 
humor,  and  is  thrown  into  well-marked  folds,  and  on  this  account,  as 
well  as  of  the  color  of  the  subjacent  fluid,  it  shows  a  peculiar  greenish- 
gray  tint.  The  retinal  vessels  are  undulating  and  tortuous,  riding  on 
the  folds  of  the  retina,  and  they  assume  a  darker  tint  in  consequence  of 
the  gray  background. 
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PLATE   VI. 

Figs.  11  and  12. 

Atrophy  of  the  Optic  Nerve  (p.  423). 

Fig.  1 1  shows  the  appearances  presented  by  atrophy  of  the  optic  n< 
in  a  patient  affected  with  locomotor  ataxy.  The  disk  is  slightly  e: 
vated  and  of  the  peculiar  bluish  mottled  tint,  so  frequently  obsenre 
the  atrophy  dependent  upon  spinal  disease.  The  arteries  are  small 
attenuated.  Fig.  12  represents  a  case  of  white  atrophy  after  mening 
The  disk  is  very  white,  and  faintly  cupped.  The  arteries  are  m 
diminished  in  calibre,  and  some  of  the  veins  (as  some  of  those  in 
11)  show  a  well-marked,  white  streak  along  their  margin,  which  is 
to  sclerosis  of  the  tunica  adventitia. 


Figs.  13  and  14. 

Optic  Neuritis  (p.  409). 

In  Fig.  13  is  represented  the  swollen  and  enlarged  papilla  conseqi 
upon  optic  neuritis,  the  opacity  of  the  disk  being  dense  and  mark< 
striated.  The  retinal  veins  are  enlarged  and  tortuous,  the  art€ 
diminished  in  size,  and,  here  and  there,  hidden  by  the  exudation. 
14  shows  the  condition  of  the  same  optic  nerve  two  years  later,  iw 
consecutive  atrophy  had  supervened.  The  uniformly  opaque  tint  oi 
disk,  as  well  as  its  somewhat  undefined  margin,  help  to  distinguish  i 
a  glance  from  the  progressive  form  6f  atrophy  (Fig.  12).  Moreo 
although  the  veins  are  less  dilated  than  in  Fig.  13,  they  yet  retai 
llr'"!'  certain  degree  of  tortuosity. 


Figs.  15  and  16. 

Glaucomatous  Excavation  of  the  Optic  Nerve  (p.  42T). 

In  these  two  figures  are  observed  different  degrees  of  glaucomal 
excavation.  Both  present  all  the  characteri^ic  features  of  this  disc 
but  in  Fig.  15  they  are  less  marked  than  in  Fig.  IG,  in  which  the  ci 
much  deeper  and  more  abrupt.  In  each  case,  the  disk  is  surrounded 
a  pale  light  girdle,  its  color  is  much  darker  at  the  periphery  than  in 
centre,  and  the  retinal  vessels  are  more  or  less  considerably  ben 
'"*^«rru\)lcd  at  th^  ed^e  of  the  papilla. 
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SELECTIONS  FROM  THE  TEST-TYPES 


PROF.  EDWARD  JAEGER,  OF  VIENNA, 


DR.  H.  SNELLEN,  OF  UTRECHT. 


TEST'TYPES. 


ITbm  lost-Iypt'S  i>f  Prof-  Jaeoeh  nr©  fojuied  of  ordliarj  prmter^s  typ**.  rwiitng     , 
in  dse  from  No.  I  {''  Diimifjud'')  lo  Ho,  ^Q  (**  Saline  Roman'*),    Tbey  are  nJt^tile    1 
as  a  meaiis  of  asc^rtamiDg  ttie  fiucney  witli  which  smull  priDt  can  be  ra^d  «Ad 
whether  the  p&titnVs  tlgbt  ta  iDiproviiig  or  otlicrwi&e  under  tjeatmcni,  *nd  a\m  u 
a  standard  c*f  comparison  between  different  Individtials,     They  will  fretfUtiDllj  Iw 
found  referred  to  in  published  reporto  of  cases.  j 


The  Bniallest  visual  angle  whick  pcrmita  of  tht;  distinct  pcrcepUon  of  an  objpcl  b 
five  minntes  (see  page  544).  WiUi  this  angle  m  a  basis*  Dr.  Snkllek  hm  formtd 
his  seriee  of  test  tjpea.  Each  letter  is  square,  and  eaeh  line  of  th^s  letter  hu  t 
width  equal  to  one-fifth  of  its 'height.  The  figures  aboye  each  series  of  letters  in- 
dicate the  distance  in  feet  from  the  eye  at  which  they  appear  under  an  angle  of  five 
minutes,  and  at  which,  therefore,  they  are  perfectly  legible  to  an  emmetropic  eye. 

For  the  accurate  determination  of  the  aeutensM  of  vision^  the  test-types  of  Dr. 
Snellen  are  to  be  preferred. 

The  formula  for  determining  the  degree  of  the  acuteness  of  vision  will  be  fouod 
at  page  21.] 


TEST-TYPES, 

CORRESPONDING  TO  THE  SCHRIFT-SCALEN  OF 
EDWARD  JAEGER,  OF  VIENNA. 


No,  1. — Diamond. 

A  Fox  Mn(  eucht  In  •  tnp.  wm  gUd  ts  eompoaiid  for  bU  asak  by  Imrtag  bis  Utl  bcblnd  him;  bat  upea  eominc  abroad  into 
tb«  world,  b«  bojMt  to  bt  M  MnaiMo  of  tbe  dlagraeo  •ueb  a  doToot  vonld  bring  upoo  him,  tbat  b«  almost  wished  bo  bad  ditd 
rather  thaa  eomo  away  without  it.  Hovorar.  rooolTias  t«  make  tho  bwt  of  a  bad  matUr.  be  ealM  a  mMtliig  U  tho  rnt  of  tho 
FoMa,aDd  pro|wMd  that  all  khould  follow  bit  oxampto.  "Tou  have  no  notioa,"  aald  be,  *'or  tho  omo  and  eonfwt  with  wblob 
I  DOW  mere  about:  I  ooold  noror  bar*  boUorod  it  if  I  had  not  trtod  It  myself ;  but  nally  wbon  ono  comas  to  rsason  opoa  it,  a 
tail  is  rash  an  ogly.  laoonroniMit,  nnnsssssary  appaodat^  that  tho  only  wondn  is  that,  as  Foxes,  wo  ooold  bar*  pot  up  with  It  so 
Umg.  I  propose,  tberefors,  my  worthy  brethren,  that  yoo  all  prodt  by  tbe  expertenoe  that  1  am  most  wiUing  to  afford  yoo.  and 
that  all  Foxes  tnm  this  daj  tewatd  sot  off  thair  tails. "    Cpeo  this  oaa  of  tha  oldest  stepped  forvard,  and  said,  "I  nUher  think* 

No.  2.— Pearl. 

mj  friend,  that  70a  iroold  not  hurt  ndviaed  os  to  part  with  our  tails.  If  tbera  were  any  chance  of 
recording  your  own."  A  Man  who  had  been  bitten  by  a  Dog  was  going  about  asking  who  eoold  care 
bini.  One  that  met  him  lald,  "Sir,  if  jon  would  be  cored,  take  a  bit  of  bread  and  dip  It  In  tho  blood  of 
tbe  wound,  and  give  it  to  tbe  dog  tbat  bit  yoo."  The  man  smiled,  and  said,  "  If  I  were  to  follow  your 
adrice,  I  should  be  bitten  by  all  the  dog«  in  tbe  city."  He  who  proclaims  himself  ready  to  buy  ap  bis 
enemies  will  never  want  a  supply  of  them.  A  certain  man  had  tbe  good  fortune  to  possess  a  Ooose  tbat 
laid  him  a  Golden  Egg  every  day.  But  dissatisfied  with  so  slow  an  income,  and  thinking  to  seise  the 
whole  treasure  at  once,  he  killed  the  Ooose,  and  cutting  her  open,   foand  her— Jo't  vhat  any  other  goose 


No.  4. — Minion. 

would  be !  Much  wants  more  and  loses  all.  A  Dog  made  his  bed  in  a  Manger,  and 
lay  snarling  and  growling  to  keep  the  horses  from  thoir  provender.  "  Sec/'  said  ono 
of  them,  "what  a  miserable  cur!  who  neither  can  cat  com  himself,  nor  will  allow 
those  to  eat  it  who  can.'*  A  Viper  entering  into  a  smith's  shop  began  looking  about 
for  something  to  eat.  At  length,  seeing  a  file,  he  went  up  to  it,  and  commenced 
biting  at  it ;  but  the  File  bade  him  leave  him  alone,  saying,  **  Tou  are  likely  to  get 
little  from  me  whose  business  it  is  to  bite  others.''    A  Cat,  grown  feeble  with  age 

No.  6. — Bourgeois. 

and  no  longer  able  to  hunt  tho  Mice  as  she  was  wont  to  do,  bethought 
herself  how  she  might  entice  them  within  reach  of  her  paw.  Thinking 
that  she  might  pass  herself  off  for  a  bag,  or  for  a  dead  cat  at  least,  she 
suspended  herself  by  the  hind  legs  from  a  peg,  in  the  hope  that  the 
Mice  would  no  longer  be  afraid  to  come  near  her.  An  old  Mouse,  who 
was  wise  enough  to  keep  his  distance,  whispered  to  a  friend,  "  Many  a 

No.  S.— Small  Pica. 
bag  have  I  seen  in  my  day,  but  never  one  with  a  cat's 
head."  "Hang  there,  good  Madam,"  said  the  other,  "as 
long  as  you  please,  but  I  would  not  trust  myself  within 
reach  of  you  though  you  were  stuffed  with  straw."  Old 
birds   are  not  to   be  caught   with   chaff.     As   a   Cock   was 


/ 
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No.  10.— Pica. 
scratching  up  the  straw  in  a  farm-yard,  in  search  of 
food  for  the  hens,  he  hit  upon  a  Jewel  that  by  some 
chance    had    found    its  way   there.     Hoi    said    he, 
you   are  a  very  fine  thing,  no   doubt,  to  those  who 

No.  12.— English. 

prize  you;  but  give  me  a  barley-corn  before 
all  the  pearls  in  the  world.  The  Cock  was 
a  sensible  Cock ;  but  there  are  many  silly 
people    who    despise    what    is    precious   only 

No.  14. — Oreat  Primer. 

because  they  cannot  understand  it. 
A  Man  who  kept  a  Horse  and 
an  Ass    was    wont    in    his   journeys 

No.  15. — 2'line  English. 

to  ^pare  the  Hor^e^ 
and  put  all  the  bur- 
den upon  the  Ai^^^^ 
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TEST-TYPES, 

CORRESPONDING  TO  THE  SCHRIFT-SCALEN  OF 
EDWARD  JAEGER,  OF  VIENNA. 


No.  1. — Diamond, 

A  rra  bahic  c«ii(bt  ia  •  tisp.  wm  gUd  to  «oapoaMl  for  hU  B«k  hj  iMrtaf  hia  Ull  Iwhliid  him;  but  apoa  WBiaff  thrwd  iato 
tb»  world.  b«  bt{M>  to  bt  M  Miuibit  ot  th«  <U«(ra««  tiMh  »  d«fect  wiml«l  bring  upoo  him,  that  b«  almott  wiab«d  ba  liU  died 
nthar  than  eoma  kwaj  without  it.  Bowarar,  raaolTlBg  to  mako  tha  baat  af  a  bad  matter,  ba oallad  a  ma«tliit«f  tha  rNt  of  tha 
rowa,aad  propoaad  that  aU  ihoald  follow  bla  azMpta.  -Tou  bava  bo  notloa,"  aaid  ha,  " of  tha  aaaa  awl  vomtt/rt  with  wbiab 
t  B«iw  mora  about:  I  eould  aarar  hava  baltrvad  It  If  I  had  not  tried  It  mjaalf;  bat  raaUj  whan  aoa  eomaa  to  rtaaaa  upaa  It,  a 
laU  to  iueb  an  nglj.  laeoaToniaal,  nnnaaaaaary  nppandac^  that  tha  enlj  wonder  to  that,  aa  Foiaa.  wa  eould  bnT*  pnt  up  with  itao 
long.  I  propooa.  tbcT«ror<,  my  worthy  brethren,  that  you  all  profit  by  tba  cxpcrienca  that  I  am  moot  willing  w  afford  you,  and 
thni  til  FoxM  ftwn  thto  di^  teaaid  wt  off  thair  taila."    Upon  thla  ana  of  tha  oldcat  atappad  forward,  and  anld,  "I  tnthar  think. 

No.  2.— Pearl. 

mj  friend,  that  joa  would  not  bare  adviaed  lu  to  i>art  «Ub  oar  taili,  if  there  were  any  chance  of 
reeoTerlng  your  oirn."  A  Mao  who  bad  been  bitten  by  a  Dog  vaa  going  about  aaking  who  could  care 
him.  One  that  met  him  said,  "  Sir,  if  j ou  would  be  cured,  Uke  a  bit  of  bread  and  dip  It  In  the  blood  of 
the  wound,  and  gl?e  it  to  the  dog  that  bit  jou."  The  man  vmiled,  and  said,  "  If  I  were  to  follow  your 
advice,  I  abould  be  bitten  by  all  the  dogs  in  the  city."  He  who  proclaims  himarif  ready  to  bay  np  hia 
coemiee  will  never  want  a  supply  of  them.  A  certain  man  had  the  good  fortune  to  poasea  a  Oooee  that 
laid  him  a  Golden  Kgg  every  day.  But  dissatlnflcd  with  so  slow  an  Income,  and  thinking  to  aeize  the 
whole  truaiure  at  once,  he  killed  the  Goose .  and  oatiiog  her  opca   fonnd  her— Just  what  any  other  goose 

No.  4. — Minion. 

would  be !  Much  wants  more  and  loses  all.  A  Dog  made  his  bed  in  a  Mftnger,  and 
lay  snarling  and  growling  to  keep  the  horsos  from  their  provender.  "  See/'  said  one 
of  them,  "what  a  miserable  cur!  who  neither  can  cat  corn  himself,  nor  will  allow 
those  to  oat  it  who  can."  A  Viper  entering  into  a  smith's  shop  began  looking  about 
for  something  to  eat.  At  length,  seeing  a  file,  ho  went  up  to  it,  and  commenced 
biting  at  it;  but  the  File  bade  him  leave  him  alone,  saying,  "  Yon  are  likely  to  get 
little  from  me  whose  business  it  is  to  bite  others."    A  Cat,  grown  feeble  with  age 

No.  6. — Bourgeois, 
and  no  longer  able  to  hunt  the  Mice  as  she  was  wont  to  do,  bethought 
herself  how  she  might  entice  them  within  reach  of  her  paw.  Thinking 
that  she  might  pass  herself  off  for  a  bag,  or  for  a  dead  cat  at  least,  she 
suspended  herself  by  the  hind  legs  from  a  peg,  in  the  hope  that  the 
Mice  would  no  longer  be  afraid  to  come  near  her.  An  old  Mouse,  who 
was  wise  enough  to  keep  his  distance,  whispered  to  a  friend,  "  Many  a 

No.  S.— Small  Pica. 
bag  have  I  seen  in  my  day,  but  never  one  with  a  cat's 
head."  "Hang  there,  good  Madam,"  said  the  other,  "as 
long  as  you  please,  but  I  would  not  trust  myself  within 
reach  of  you  though  you  were  stuffed  with  straw."  Old 
birds  are   not   to   be  caught  with   chaff.     As   a   Cock   was 
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orbit,  688 

froDtal  siDUS,  716 
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Althaus,  Dr.,  on  electrolysis,  747 

on  locomotor  ataxy,  446 
Amaurosis,  484 

simulation  of,  460 
Amblyopia,  447 

ex  anopsia,  462,  629 

ansBmic,  447 

from  blood  poisoning,  447 

congestive,  448 

from  paralysis  of  retina,  458 

potatorum,  449 

satumina,  451 

from  tobacco,  450 

transitory,  447 

ursBmic,  451 

from  non-use,  452,  628 
Amblyopic  affections,  484 
Ametropia,  547 

Anagnostakis,  Dr.,  on  distichiasis,  759 
Ancbyloblepharon,  99 
Anchylops,  728 
Anderson,  Dr.  McCall,  on  ecxema  of  lid, 

786 
Aneurism  of  the  orbit,  709 

by  anastomosis,  in  orbit,  709 
of  eyelids,  748 

of  central  artery  of  retina,  711 
Anterior  chamber,  changes  in  the  contents 
of,  etc.,  205 


Anterior  chamber,  oysticerci  in,  206 

foreign  bodies  in,  205 
Anthrax  of  the  eyelids,  729 
Aphakia,  588 

Aqueous  humor,  cure  of  cataract  by  re- 
peated evacuation  of,  801 
Aquo-capsulitis,  169 
Arcus  senilis,  148 
Arlt  Prof.,  on  cause  of  pterygium,  98 

on  operation  for  entropium,  758 
Artificial  eye,  mode  of  insertion,  724 

leech,  81 
Asthenopia,  due  to  hypermetropia,  569 

muscular,  651 

retinal,  569 
Astigmatism,  571 

acquired,  588 

compound,  581,  585 

congenital,  583 

diagnosis  of,  575,  681 

irregular,  575,  587 

mixed,  581 ,  586 

regular,  574,  584 

simple,  580,  585 

ophthalmoscopic  diagnosis  of,  681 

treatment  of,  by  cylindrical  lenses,  584 
Ataxy,  locomotor,  a  cause  of  amaurosis,  441 
Atresia  of  the  lachrymal  puncta,  665 
Atrophy  of  the  optic  nerve,  428 

of  the  retina,  407 
Atropine,  action  of,  on  the  accommodation, 
188 
on  the  iris,  188 

anomalous  effects  of,  112 — ^note 

idiosyncrasy  against^  112 — note 

in  iritis,  175 

necessity  of  its  being  pore,  112— note 

poisoning  by,  178 
Aut-ophthalmoscope  of  Giraud-Tenlon,  829 
Axes,  secondary  of  lenses,  588 
Axis,  optic,  541 

of  turning,  601 


BADER,  Mr.,  on  inoculation,  81 
on  syndectomy,  80— note 
treatment  of  conical  cornea,  789 
Bandages,  different  forms  of,  29 

compress  baddage  in  oomeitis,  128 
Von  Graefe's,  80 
Liebreich's,  80 
Basedowii  Morbus,  689 
Beale's,  Dr.,  ophthalmoscope,  824 
Becker,  Dr.,  on  accommodation  of  the  eye, 
548— note 


^m                                                                         ^^^^^^^M 

^H            Backer,  Dr.«  on  retintiis  leucieinieii,  375 

Cancer  of  choroid,  401                       ^^^^1 

^H            HelL    Dr.  Jooeph«  od   aneurism   of  orbit, 

of  eonjoQGlifa,  104                      ^^^^^B 

^m 

epithelial,  of  eyelids,  745                    ^H 

^^H            Belladonna  ointment,  39 

of  orbit,  7l>5                                             ^H 

^H             Beoedikt,  Dr  ,  on  electricilj,  619 

Caotboptaaiy,  768                                          ^H 

^^B                     on  optic  Deuritii,  4)7 

Canton,  Mr  .  on  arco«  senilis,  148              ^^M 

Capsule  of  bonnet,  688                                    ^H 

^H 

of  Tenon,  688                                          ^M 

^H           Berlin,  Br.,  oo  diphthtntlo  eonjuootiTitis, 

Capsular  cataract,  250,  302                          ^H 

^H 

anterior,  251                                    ^H 

^^^^H             Oil  eo tropin m,  767 

posterior,  247                                ^^M 

^^^^^H            on  extlrpalioD  of  Inclirjnial  iac,  679 

Carbuncle  of  the  eyelids,  729                      ^H 

^^^^^"             OD  foreign  bodiev  in  Titreoua,  856 

Carcinoma  of  choroid,  491                             ^^ 

^^V            Binocular  ophthalmoscopes,  Z*lo 

melanotic  of  choroid,  4^2 

^^m                   TisioD,  mode   of  examination  of*  627 

Cardinal  points  in  diagrammatic  eye,  648 

^H                            ID  itrabiamuB,  627 

Caries  of  the  orbit,  686 

^m            Black  eye,  779 

Carter,  Brudeuell,  Mr.,  on  injurtes  of  orbit. 

^H            Blenorrhcisa,  40 

720 

^H                    of  lachrymal  sac,  669 

on  instrument  for  examining  Geld  of 

^^H             Blepharitis  nmrginalis,   784 

Tision,  785 

^^H             Blephftropbimotfie,  79,  768 

on     demonstrating     cpbtbalfnoseoi>e, 

^^H             Blepharoplnitty,  775 

7^8                                                       _^ 

^^H              Blepharospasm,  761 

Cartilaginous  tumors  of  orbit,  699              ^^| 

^^^^^     Blood  effused  into  anterior  chamber,  206 

Cataract,  letiology  of.  238                            ^H 

^^^K                    choroid,  im 

diagnoais  of,  241                                     ^H 

^^^^H                     coiijuDCtiva,  106 

aymploms  of,  240                                    ^^B 

^^^^K                   eyelid  i. 

anterior  capsular,  251                           ^^M 

^^^H 

black,  246                                                   ^^H 

^^^^                      retina,  865,  880 

oapsotar,  250                                           ^H 

^^H                           Tttreous  humor,  848 

congenital,  242                                         ^H 

^^H            Bohm,  Dr.,  on  ny{»tiAgniui»,  622 

cortical,  244                                              ^^M 

^^H             Bone,  rorraation  of,  in  choroidi  498 

diabetic,  238                                            ^H 

^H           Bonnet,  capsule  of,  638 

lamellar  or  lonular,  242                      ^H 

^H            Borelli'i,   Dr.,  operation   for  staphyloma, 

Morgagnian,  248                                      ^H 

^m 

nuclear  or  bard  senile,  246                    ^^M 

^H            Bowman,  Mr.,  on  anenriim  of  the  orbit. 

posterior  capsular  (polar),  247           ^^M 

^M 

pyramidal,  262                                        ^^M 

^^^^H             on  asttgmatinm,  582 

senile,  246                                                 ^M 

^^^^H            on  conical  cornea,  789 

secondary,  302                                        ^H 

^^^^H            on  treatment  of  capsular  opaciUes  by 

ailiculuse  or  chalky,  245                        ^^ 

^^^^H                two-needle  operation,  803 

traumatic,  24H                                                  ] 

^^^^H            on  excision  of  pupil.  215 

treatment  of,  by  division  or  solutinn,       ■ 

^^^^H            on  herpes  toster,  732 

a 

^^^^H           OQ  diametric  indectumy,  794 

by  6ap  extractioo,  258                    ^M 

^^^^B          on  treatment  of  obstructed  dnets»  669, 

with  iridectomy,  273                       ' 

^^^H 

by  Von  Graefe's  extraction,  281, 

^^^^H           on  treatment  of  detached  retina,  892 

795 

^^^^H           on  scoop  estruction  of  cataract,  280 

by  Lebnin's  method,  796 

^^^^H           00  »uciioQ  syringe  for  cataract,  800 

by  Lrebreich^s  method,  288,  797 

^^^^^H            on  strabismus,  625 

by  linear  extraction,  275 

^^^^V           on  estimating  the  degree  of  teudton  of 

by  repeated  paracentesis  comeie, 

^V                       the  eye,  20 

301 

^^H             Brnchymetropia,  546 

by  reclination  or  oonchlog,  291 

^H            Buphthiilmos,  153 

by  reraoral  of  lens  in  ita  oapsule, 

^^m           Buys,  Dr.,  on   use  of  acetate  of  lead  in 

274 

^^m               granular  ophtbalmia,  77 

by  scoop  extraction,  280                ^m 

by  suction,  2{>9                                ^^B 

by  Taylor^s  method,  288                 ^M 

^H            pALABAR  bean,  actioq  of,  on  Irla,  184 
^H             V                     ciliary  muscle,  591 

by  Weber's  operation,  278             ^H 

for  lamellar,  2'^6                               ^H 

^H             ChIcoIIis,  lachrymal,  68U 

fur  traumatic,  297                            ^H 

^H                     Meibomian,  742 

secondary,  operations  for,  802,  797        ^H 

^H             Calomel,  ineufQation  of,  86 

Ciitarrhat  ophthalmia,  84                                      1 

^^^            Caoaliculi,  division  of,  668 

Cat*s-eye,  amaurotic,  401                                         1 

^^^^H            obBtructions  ia,  664 

Catoptric  test,  241                                              1 
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Caustics,  on  the  use  of,  io  purulent  oph- 
thalmia, 50 
Caustic,  mitigated,  on  use  of,  51 
CttTernous  tumor  of  orbit,  709 
Cellulitis  of  the  orbit,  682 
Charpie,  80 — note 
Cbalasion,  741 
Chemosis,  36 

Chlorine  water,  use  of,  71,  79 
Cbolesterine  in  vitreous  humor,  858 

in  optic  ner?e,  480 
Choroid,  diseases  of,  468 

cavernous  sarcoma  of,  498 

carcinoma  of,  491 

colloid  disease  of,  488 

ooloboma  of,  498 

detachment  of,  498 

formation  of  bone  in,  498 

hemorrhage  from,  496 

hypersemia  of,  468 

myoma  of,  49-5 

rupture  of,  495 

sarcoma  of,  487 

tubercles  of,  484 

tumors  of,  486 
Choroditis,  areolar,  468 

in  relapsing  fever,  480 

disseminated  or  exudative,  465 

serous,  468 

syphilitic,  466 

suppurative,  477 
Chromhjdrosis,  788 
Ciliary  body,  inflammation  of,  228 

muscle,  affections  of,  589 
atony  of,  592 
paralysis  of,  589 
spasm  of,  592 

nerves,  division  of,  in  sympathetic  oph- 
thalmia, 227 

neuralgia,  87 
Gliary  region,  injuries  of,  280 

sarcoma  of,  491 
Circles  of  diffusion,  542 
Clover's,  Mr.,  chloroform  apparatus,  274 
Coccius,   Prof.,  compound  object  lens  of, 
884 

ophthalmoscope  of,  819 

on  accommodation,  548— note 

on  glaucoma,  519 
Cohn,  Dr.,  on  mica  spectacles,  597 

on  myopia,  555 
Cohnheim,   Dr.,  on    tubercles  of  choroid, 

484 
Colloid  disease  of  choroid,  488 
Collyria,  mode  of  applying,  84 — note 
Coloboma  of  eyelid,  788 

of  iris,  192 

of  choroid,  498 
Color-blindness,  422,  489,  459 
Compression,  digital,  in  orbital  aneorism, 

718 
Conical  cornea,  148 

treatment  of,  by  iridectomy,  150 
iridodesis,  150 
Von  Oraefe's,  151 


Conjunctiva,  diseases  of  the,  88 

cysts  of,  104 

cysticercus  in,  104 

emphysema  of,  107 

epithelial  cnncer  of,  105 

hemorrhage  into,  106 

hypertemia  of,  88 

inflammation  of,  84 

injuries  of,  100 

lithiasis  of,  106 

medullary  cancer  of,  105 

melanotic  cancer  of,  105 
«     ntevi  of,  106 

oedema  of,  107 

pemphigus  of,  106 

polypus  of,  102 

syphilitic  ulcers  of,  105 

tumors  of,  102 
Coiyunctival  discharge,  contagiousness  of, 

46 
Conjunctivitis,  catarrhal,  84 

ezanthematous,  86 

diphtheritic,  59 

gonorrboeal,  54 

granular,  68 

neonatorum,  56 

phlyctenular,  83 

purulent,  40 
Contusions  of  eyelids,  779 ' 
Convergent  strabismus,  680 
Corectopia,  198 
Coredialysis,  208 
Corelysis,  202 
Cornea,  diseases  of,  108 

abscess  of,  118 

conical,  148 

treament  of,  by  iridectomy,  150 
by  irido4e8i8,  150 
Von  Graefe's,  151 
Bader's,  789 

fistula  of,  185 

herpes  of,  1 10 

injuries  of,  161 

neuro- paralytic  affiBOtion  of,  120 

opacities  of,  1 42 

pannus  of,  108 

paracentesis  of,  124,  181 

perforation  of,  129 

staphyloma  of,  154 

suppuration  of,  alter  flap  extraction, 
270 

leprous  tubercle  of,  792 

tumors  of,  164 

ulcers  of,  126,  788 

crescentic  ulcer  of,  1 27 

indolent-hypopyon  ulcer  of,  127,  132, 
788 

perforating  ulcer  of,  126 

ulcus  serpens  of,  127 

Uttooing  of,  146 

transparent  ulcer  of,  1 27 

transplantation  of,  147 

vesicles  on  the,  114 

wounds  of,  168 
Corneitis,  diffuse,  186 
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Com^iti8>  Tascolnr  diffaae,  186 

Donders.  Prof.,  oo  astigmatism,  57 1     ^^^l 

iion-YABCtilftr  rjiffuae,  141 

on  braohymetropia,  546             ,^.^^^1 

tHHctcutur,  ]  14 

on  colloid  disease  of  choroid,  48^^^^H 

p|]|yotetin1aT»  110,  787 

on  emmetropia,  545                       l^^^H 

suppuratite,  116 

on  eotoptics,  351                               ^^^H 

iullAtamfttory  BupporatiTe*  116 

on  glaucoma,  520                             ^^^H 

uou-iDfluninQatory  soppuratiTe,  119 

on  bypermetropiu,  546                   ^^^^| 

Couching.  291 

on  retinitis  p)gmento§&,  SBS          ^^^H 

Coiiper,  Mr.*  on  aatigiBntiam«  682 

on  ecterotico^horoiditis  posterior,  4T5 

CritcbeU,  Mr.,  oo  iridoilesia,  200 

on  Btenopaio  spectacles,  146 

operatloD  of,  on  canaliculus,  G66 

on  sympathetic  ophthalmia,  217           ^ 

for  8trab)Bintia,  645 

on  verttcal  meridian,  (KM)                      ^M 

for  Btapliylotna,  157 

on  Tisual  line,  543                           ^^^H 

OQ  QBe  of  setoii  ia  ulcers  of  the  cor- 

Double  sight,  ride  Diplopia                    ^^^| 

nea,  133 

Douche,  eye,  32                                        ^^^| 

on  flcoop  extraction^  280 

Dncti  lachrymal,  obstruction  of,  671            ^| 

Cyclitis.  228 

Bowman's  treatment  of,  571       ■ 

Cjlindrical  lenses,  584 

Critchett's  treatment  of,  67'!      1 

use  of,  in  aatigmiitisiD,  584 

Httjs's  trentmi>nt  of,  674            ^ 

Cylindrotna  of  eydid,  744 

Sti fling's  treatment  of,  675 

Qst,  tftraal,  741 

Warlomont's  treatment  of,  6T^ 

in  iris,  IS'J 

Weber's  treatment  of,  67S         ^m 

in  retina,  408 

naaftl,  stricture  of,  671                          ^t 

Cjslicerciis  in  anterior  chamber,  20C 

^^^B 

uf]Hler  conjuncti'va,  HH 

^^^H 

^H 

of  tbe  orbit,  7U1 

T7CCHTM0SIS  of  oonjuncUTii,  106  ^^H 
Hi    of  eyelids,  77tl                                 ^^H 

in  vitreous  humor,  S5G 

Cyst  Old  cicatrix  id  gin  u  com  a,  534 

of  retina,  365,  8gn  ^^H 
Ecbinooocous  in  orbit,  701  ^^^| 
l^ctopia  lentis,  305                                ^^^H 

FkACRYO-ADENITlS,  058 
1/     I)ftcryoc3'»tiH,  60<j 

Ectropium,  767                                       ^^^^M 

from     inflammatory    hypertrophj    of 

Dftcrjolitli5>  i>Gl 

conjunctiva,  768                                 ^ 

Dftcrjops,  tWJ 

from  cicatrices,  wounds,  %%o.,  768        fl 

DaltoDism,  459 

from  caries,  760                                        ■ 

Deformity  of  orbit  from  pressure,  716 

Adams'  operation  for,  771                     H 

De  Morgan,  Mr.  Campbell,  on  mcdullarj 

Dieffenbach's  operation  for  77$             H 

cancer  of  orbit,  705 

Oraefe's  operation  for,  774                    V 

Depression  of  cataract,  291 

Hasuer's  operation  for.  778                   H 

Dermoid  tumor,  103 

Wharton  Jones'  operation  for,  772 

DeiKjemHilifi,  161* 

Knapp's  operation  for,  777 

Deatru*?tiun  of  luchrymal  sac,  677 

treatment      of.      by      blephnroplaotf 

Deanuirres*  operation  for  pterygium,  94 

(trantiplantation),  776 

Detachment  of  the  retina,  386 

treatment  of,  by  skin  grafting,  778 

of  the  choroid,  498 

Iratment  of,  by  iarsoraphia,  771           fl 

De?iiUion,  primary,  of  visual  lines,  <j06 

Eczema  of  the  lids,  732                                   ■ 

secondary,  of  Tisoal  lines,  (106 

Effufiioo  of  blood,  into  anterior  cfaamb«r^2Q^| 

in  paralytic   affections  of  ocular 

into  choroid,  4m                          ^M 

muscles,  006 

into  conjunctiTa,  106              ^^^H 

in  strabismus  concomitsns,  623 

into  eyelids,                               ^^^H 

Dieffen bach's  operation  for  ecrropinni,  773 

into  orbit,  714                          ^^^H 

Digital  pressure  in  orbital  aneurism,  713 

into  retina,  3*V5,  ^80                       ■ 

Diphlhentic  conjuncJifitia,  69 

into  vitreous  humor,  348                ^| 

Diplopia,  homonymous,  27 

Egyptian  ophtbalmia,  40                                H 

crossed,  27 

Electricity,  in  piu-alyaisof  oeuUr  muioleiM 

mooooular  688 

6lti                                                     ■ 

operations  tor,  649 

in  ciophthalmio  goitre,  692                 ^t 

Diftlocftlion  of  the  eye,  721 

in  optic  neuritis,  41 U                       ^^^t 

of  the  lens,  805 

in  atrophy  of  optic  nenre,  456       ^^^| 

Difitichiattis,  763 

in  herpes  lottor,  734                       ^^B 

Divergent  alrabismua,  633 

Electrolysis,  714,  74'.)                                     V 

Diviinion  of  onlaract.  210 

Embolism,  of  ohoroidal  Tesatla,  483      ^^H 

Dixon,  on  peculiar  deposits  in  oonvei,  144 

of  retinal  artery,  396                     ^^H 

on  dislocation  of  ler»»,  309 

Kmmeiropia,  545                                     ^^^| 

DoDderv,  Prof.,  on  ametropia,  547 

Empbyfcmft  of  eyelids,  7S6                  ^^H 
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Emphysema  of  orbit,  715 

Enchondroma  of  orbit,  701 

Encysted  tumors  of  orbit,  701 

Engorged  papilla,  410 

Entoptios,  151 

Entozoa,    vide    Cyaticercus    and    Ecbino- 

coccus. 
Entropium,  760 

acute  or  spasmodic,  760 
cbronic,  761 
senile,  760 

Arlt*8  operation  for,  758 
Autbor's  operation  for,  766 
Berlin's  operation  for,  767 
Graefe*8  operation  for,  768 
Pngenstecher*8  operation  for,  764 
Snellen's  operation  for,  765 
Streatfeild's  operation  for,  766 
Enucleation  of  eyeball,  722 
Ephidrosis,  788 
Epicantbus,  782 
Epilepsy  of  tbe  retina,  894 
Epipbora,  661 
Episcleritis,  84,  281 
Epitbelial  cancer  of  eyelids,  745 
Erectile  tumors  of  eyelids,  748 

of  orbit,  709 
Eruptions,  syphilitic,  of  eyelids,  781 
Erysipelas  of  eyelids,  728 
Erythema  of  eyelids,  727 
Estlander,  Dr.,  on  choroiditis  in  relapsing 

fe?er,  480 
Evacuation  of  aqueous  humor,  125 
Eversion  of  the  upper  lid,  17 

of  the  eyelids,  767 
Exantbematous  ophthalmia,  88 
Excavation  of  optic  nerve,  426 
atrophic,  427 
glaucomatous,  427 
physiological,  426 
Excision  of  eyeball,  722 

of  pupil,  215 
Exophthalmic  goitre,  689 
Exostosis  of  orbit,  699 
Extirpation  of  eyeball,  722 
of  lachrymal  gland,  661 
of  lachrymal  sac,  679 
Extraction  of  cataract  in  capsule,  274 
by  flap  operation,  258 
by  Von  Qraefe's  operation,  281 
by  Lebrun's  method,  796 
by  Liebreich's  method,  288 
by  linear  incision,  275 
by  scoop  operation,  280 
by  suction,  299 
by  Taylor's  method,  288 
by  Weber's  operation,  278 
Eye,  diagrammatic,  of  Listing,  542 
douche,  82 

general  inflammation  of,  477 
Eyeball,  dislocation  of,  721 

excision  of,  722 
Eyelashes,  inversion  of,  758 
transplantation  of,  758 
lice  on  the,  788 


Eyelids,  diseases  of,  726 
abscess  of,  727 
aneurism  of,  748 
anthrax  of,  728 
ooloboma  of,  788 
contusions  of,  779 
ecchymosis  of,  779 
emphysema  of,  726 
encysted  tumors  of,  741 
epithelial  cancer  of,  745 
erysipelas  of,  728 
erythema  of,  727 
eversion  of,  767 
horn  of,  744 

inflammation  of  edges  of,  784 
inversion  of,  760 
nsBvus  of,  748 
oedema  of,  726 
pustule,  malignant,  of,  780 
tumors  of,  741 
ulcers,  syphilitic,  of,  780 
warts  of,  744 
wounds  of,  780 


FAR  point,  650 
Farsightedness,  562 
Fatty  degeneration  of  retina,  871 

in  retinitis  albuminurioa,  871 
tumors  of  conjunctiva,  102 
of  eyelids,  744 
of  orbit,  699 
Fibroma  o(  eyelid,  744 

of  orbit,  695 
Field  of  vision  in  amblyopic  affections,  485 
contraction  of,  in  detached  retina, 
889 
in  retinitis  pigmentosa,  885 
erroneous  projection  of,  607 
in  hemiopia,  486 

equilateral  or  homonymous  con- 
traction of,  486 
examination  of,  22 

Author's  method,  28 
Carter's  method,  785 
Forster's  method,  26 
Mr.  Teale's,  25 
De  Weeker's,  25 
Fistula  of  cornea,  185 

of  lachrymal  gland,  650 
sao,  679 
Flap  extraction  of  cataract,  258 
Focal  interval,  578 
line,  anterior,  574 
posterior,  574 
Focus  of  lenses,  587 
Foci,  conjugate,  of  lenses,  538 
Fomentations,  warm,  in  suppurative   cor- 
nel tis,  128 
Foreign  bodies  in  the  conjunctiva,  100 
in  anterior  chamber,  205 
cornea,  161 
iris,  189 
lens,  249 
vitreous,  858 
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Heurteloup  Baron,  artificial  leeoh  of,  81 
Hippel,    Dr.,    on    compound  intra-ocolar 

tension,  521 
Hippus,  186 

Hiriscbberg,  Dr.,  on  glioma  retinte,  401 
Hordeolum,  789 
Horn  of  eyelid,  744 
Horner,  Prof,  on  glaucoma,  621 

on  herpes  oomesB,  787 

on  herpes  loster,  788 

on  onyx,  788 — note 
Hulke,  Mr.  J.  W.,  on  aneurism  of  orbit, 
718 

on  colloid  disease  of  choroid,  488 

on  cysts  in  the  iris,  190 

on  epithelial  cancer  of  orbit,  708 

on  diseases  of  frontal  sinus,  716 

on  glioma  retinte,  405 

on  optic  neuritis,  418 

on  sarcoma  of  orbit,  698 
Hutchinson,   Mr.  Jonathan,   on  syphilitic 
corneitis,  189 

on  glaucoma,  521 

on  herpes  soster  fk'ontalis,  782 

on  optic  neuritis,  411 

on  pyramidal  cataract,  258 

on  tobacco  amaurosis,  425 

on  xanthelasma  palpebrarum,  789 
Hyalitis,  345 

Hyaloid  artery,  persistent,  858 
Hydatids  of  orbit,  701 
Hydrops  of  optic  nerre,  414 
Hydrophthalmia,  158 
Hypeemia,  205 
Hypersemia  of  conjunctiva,  88 

of  choroid,  468 

of  iris,  165 

of  retina,  800 
Hypemsthesia  of  retina,  899 
Hypermetropia,  546,  564 

absolute,  568 

acquired,  567 

fiiculUtiTe,  568 

latent,  567 

manifest,  567 

ophthalmoscopic  diagnosts  of,  566 

original,  566 

relative,  508 

a  frequent  cause  of  asthenopia,  569 

a  frequent  cause  of  convergent  squint, 
670 
Hypopyon,  different  origins  of,  117,  788 


ILLUMINATION,  oblique,  18 
Image,  actual,  of  fundus  oculi,  881 
virtual,  of  fundus  oculi,  884 
Infinite  distance,  meaning  of  term,  587 
Inflammation  of  cellular  tissue  of  orbit, 
682 
of  capsule  of  Tenon,  688 
of  choroid,  468 
of  ciliary  body,  228 
of  conjunctiva,  84 
of  cornea,  108 


Inflammation  of  edge  of  the  eyelids,  784 

of  eye  generally,  477 

of  eyelids,  727 

of  iris,  165 

of  iris  and  choroid,  207,  794 

of  lachrymal  gland,  658 

of  lachrymal  sac,  666 

of  retina,  862 

of  vitreous  humor,  845 
Injection  of  lachrymal  passages,  668 

subconjunctival,  of  salt  and  water  in 
corneal  opacities,  146 
Injuries  of  the  ciliary  region,  280 

of  the  coigunctiva,  100 

of  the  cornea,  161 

of  the  iris,  187 

of  the  lens,  249 

of  the  lids,  779 

of  the  orbit,  720 

of  the  sclerotic,  286 
Inoculation,  as  treatment  for  pannus,  81 
Insufficiency  of  internal  recti  muscles,  651 
Interval,  focal,  578 
Intra-ocular  tension,  mode  of  estimating 

degree  of,  19 

increase  of,  in  glaucoma,  520 
Inversion  of  lid,  760 
Iridectomy,  mode  of  performing,  194 

in  lamellar  cataract,  296 

in  conical  cornea,  150 

in  corneal  opacities,  147 

in  corneitis,  124 

in  glaucoma,  526 

in  irido-choroidids,  212 

in  iritis,  180 

indications  for  performance  of,  204 

diametric,  794 
Irideremia,  192 
Irido-cboroiditis,  207,  794 
Irido-cyelitts,  167,  228 
Iridodesis,  mode  of  performing,  200 

in  lamellar  cataract,  296 

in  conical  cornea,  150 

in  corneal  opacities,  147 
Iridodialysis,  208 
Iridodonesis,  186 
Iris,  congenital,  absence  of,  192 

cancer  of,  191 

oolobomaof,  192 

cysto  of,  189 

foreign  bodies  in,  189 

hypersemia  of,  165 

inflammation  of,  165 

injuries  of,  187 

prolapse  of,  1 29  , 

tremulous,  186 

tumors,  etc.,  of,  189 

wounds  of,  187 
Iritis,  165 

chronic,  178 

gonorrhoea!,  178 

gouty,  798 

idiopathic,  simple,  189 

parenchymatous,  171 

serous,  169 


H      880                                                                                         ^^H 

^H          Iritii,  ^jphilUio,  171 

Laurtnce,  Mr.  Znobatiah,  binocular  oplilliAl*       _ 

^^m                BymjiiithHic,  173 

moseope  of,  827                                   ^^M 

^^B                   trtiumiitic,  172 

pupillometer  of,  182                                ^^H 

^^H          lEch£t«mi>i  of  the  retina,  394 

00  retinitis  pigmentosn^  386                   ^^M 

^^■^         Iwanoff  on  glioma  of  tbe  retina*  404 

on  aimulnlioQ  of  itinnurosia,  461             ^^^ 

^^^^^            on  cedema  of  retina,  B03 — note 

Btrablsmometer  of.  607                            ^^1 

^^^^K          on  retmitis,  3^)4 

Lawson,   Mr.  OeorgOf  on  atropine,    118— > 

^^^^H           on  pertTJis{;uIftr  retiDitis,  867 

note 

^^^^B          on  detacbment  of  titreous,  852, 474 

on  tnoijulation,  82 

on   recarrent    fibroid    orbital    tumor,      .- 

699                                                        ^hI 

^H          TACKSON,  Dr.  Hughtiogs,  on  epilepsj  of 
^^^^  ^         retinft,  304 

on  soirrbus  of  orbit«  704                         ^^| 

on  sympathetic  ophtbtdmla,  221            ^^H 
on  syndectomj,  83                                    ^^M 

^^^^B           on  optio  neuritis*  412 

^^^^V  Jaoobfion,  Prof.,  ou  oataraot,  273 

on  traumatic  catnrnct,  250                     ^^H 

^^V                 OQ  tumor  of  optio  iienre^  481 

on  wounds  of  the  iris,  187                      ^^M 

^H         Jaeger,  I'rot,  on  ataphjloma  piMtioum^  409 

Lead,  acetate  of,  in  granulations,  77            ^Vl 

^H                 teBt-tjpeB  of,  21 

deposit  of,  on  cornea,  144                             ™ 

^^L         Jago,  Dr  «  oo  entopiics,  851 

Leared,  Dr.,  on  effect  of  Turkish  bath  oo 

^^^^H  jGnea,  on  operation  for  ectropiaoif  772 

cerebral  circulaiion,  446— note                  , 

^^^^^H  Javal^  Lr.«  optometer  of,  677 

Leber,  l>r,,  on  color  Ijlinduess,   422,  489, 

^^^^H           on  simulfttiOQ  of  amaurosis,  4^2 

4i>0                                               ^^^tf 

^^^^H           OD  treatment  of  strubiiituus^  685 

on  optic  neuritis,  418                       ^^^^^| 

on  retro-ocuiar  neuritis^  421            ^^^^^| 

OD  retinitis  leucoemicn,  376             ^^^^^| 

^m         T7ERAT1T1S«  see  Corneitls. 
^m          IV     Kerntocele.  128 

pigmentosa,  384                         ^^^^^ 

Lebrun,   Dr.,    on  extraction   of  eatarae^        ■ 

^^M          Kemtoglobus,   153 

790 

^^1          Ki^rdtotiyxis,  see  Division  of  oiiturftot,  291 

Leech,  artificial,  31                                          ^M 

^^t          KQApp,  Dr.,  00  Astigmatiam,  581 

Lena,  orystallLne,  aflTeotions  of,  288              ^^| 
absence  of  (aphakia),  588       ^^^^| 

^^^^H            on  ec  tropin  in,  777 

^^^^B          on  emholi^ui  of  choroidnl  Teaeela,  4S2 

dislocation  of,  305                     ^^^^H 

^^^H          oil  exoiitoaiii  of  orbit,  TOO 

LflOMt.  optical,  properties  of,  636         ^^^H 

^^^H           on  me  ttimorpb  opsin,  38',^ 

spherical,                                              ^^^^| 

^^^^H           on  glioma  of  the  retinn.  402 

^^^^1 

^^^H           operation  for  pterygium,  Mb 

concave,  540                                     ^^^^| 

^^^^f                  for  staphyloma,  160 

cylindrical.  584                                 ^^^H 

Leprous  tubercle  of  cornea,  792             ^^^H 

Leptotbni,  080                                        ^^^M 

^B         T  ACHEYMAL  Apparatus,  dUoaBes  of,  656 
^H         1j    calculus.  680 

Leucoma^  142                                             ^^^^^| 

Lice  of  cyelnshes,  738                              ^^^^H 

^^^^          caoiil,  obatrnctioDs  of,  070 

U\i»t  see  Eyelids                                        ^^^^| 

^^^^B                  stricture  of,  671 

Llebreich,  Dr.,  on  nmauroiia.  484          ^^^^| 

^^^^H          gland,  di&e&ses  of,  658 

bandage  of,  20                                     ^^^^^B 

^^^H                   cji^ts        ii59 

on  syphilitic  choroiditis,  466            ^^^H 

^^^^K                  exIirpiUion  of,  061 

on  cysticercus  in  Tltreous,  357         ^^^^| 

^^^K                  ii»ttiln  of,  6t>a 

on  embolism  of  central  artery  of  i^l-^^| 

^^^^H                 hypertruphj  of,  659 

tna,  396                                                    ^B 

^^^^F                  infljimmation  of,  658 

on  extraction  of  cataract,  28B,  797         ^H 

^^^H          pUDCta,  eversiao  of,  002 

ophthalmoscopes  of,  818,  823                  ^M 

^^^^V                   mnl position  of,  662 

on  pigmentation  of  optic  nerre,  480       ^^M 

^^V                        obliteratton  of,  664 

on  retinitis  leuonemica,  375                       ^H 

^^^^          sac,  nbacesa  of,  660 

pigmentosa,  386                                 ^H 

^^^^^                 blenorrhcefv  of,  669 

on  operation  for  strabismus,  645            ^^M 

^^^H                 extirpation  of,  679 

Lime,  effects  of,  thrown  into  eye,  101            ^^M 

^^^H                 fi»tuUi  of,  679 

Listing,  Ur  ,  diagrnmmatio  eye  of»  542         ^H 

^^^^H                 hcmorrbuge  into,  6S0 

on  entoptics,  351                                         ^^| 

^^^^H                 iuflnmmntion  of,  606 

low  of,  608— ^note,                            ^^^H 

^^■H                 obliteration  of,  676 

Longsightedoese,  562                              ^^^H 

^^^F                 polypus  of,  680 

^^^^^H 

^m        Lngophlhiilmos,  751 

^^1 

^M         Liuniuaria  bougies,  674                                      i 
^m         L/ipis  dirinus,  84_note. 

If  ACULA  Itttea,  ophthalmosoopio  appear-   ^m 
Jfl     nnce  of,  837                                                       ] 

H        Laurence,  Mr.  Zachariiih,  on  extirpaUon  of 
^K           lacbrymal  gland,  061 

Mackeiftie,  Dr„  on  oetluUds  of  orbit,  683            J 
on  ectropium,  768                                   ^^M 
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Mackenzie,  Dr.,  on  epithelial  eaneer  of  lids, 
74(5 
on  exostosis  of  frontal  sinas,  716 
on  exostosis  of  orbit,  699 
on  malignant  pustule  of  the  lids,  780 
Madarosis,  785 
Malignant  pustule  of  lids,  780 
Mans,  Dr.,  on  tubercles  of  choroid,  484 

on  optic  neuritis,  414 
Marston,  Dr.,  on  granular  ophthalmia,  64 

— note,  67 
Mauthner,  Dr.,  on  bifurcation  of  optie  nerre 
fibres,  48S 
on  discoloration  of  optic  nenre,  424 
Maxillary  sinus,  enlargement  of,  720 
Measles,  ophthalmia  ffom,  88 
Measure,  linear,  of  squint,  606 
Medullary  carcinoma  of  choroid,  492 

of  orbit,  706 
Meibomian  follicles,  obstruction  of,  742 

glands,  inflammation  of,  784 
Meissner,  on  neuro-paralytio  ophthalmia, 

122 
Melanotic  cancer  of  choroid,  492 

of  orbit,  708 
Meningitis,  a  cause  of  amaurosis,  440 

cerebro-spinal,  cause  of  panophthal- 
mitis, 479 
M^ric  de,   Mr.,  on  syphilitic    mydriams, 

184 
Meridian,  ? ertieal,  of  eye,  action  of  scTcral 

muscles  on,  599 
Mesoropter,  muscular,  605 
Metamorphopsia,  868,  889 
Meyer,  Dr.,  on  division  of  ciliary  nerres  in 

sympathetic  ophthalmia,  227 
Mica  spectacles,  597 
Micropsia,  868 
Military  ophthalmia,  40 
Milium,  742 

Mobility  of  eye,  range  of,  625 
Molluscum  of  eyelids,  742 
Mooren,  Dr.,  on  cataract,  273 

on  diphtheritic  conjunctivitis,  62 
on  hypenssthesia  of  retina,  400 
ou  sympathetic  ophthalmia,  222 
on  telangiectasis  of  iris,  190 
Morphia,    subcutaneous    injectaoo    of.    In 

poisoning  by  atropine,  178 
Moser  on  perimeter,  26 
Mucocele,  669 

M&ller,  Prof.  Heinrioh,  on  capsular  catar- 
act, 250 
on  colloid  disease  of  choroid,  488 
on  orbital  unstriped  muscular  fibres, 

612— note, 
on  retinitis  albuminurica,  872 
on  retinitis  pigmentosa,  884 
MusesB  volitantes,  850 
Muscles  of  the  eye,  affections  of,  599 
action  of,  600 
paralysis  of,  605 
spasm  of,  621 
Muscle-plane,  601  * 

Muscular  asthenopia,  651 


Mydriasis,  181 
Myocephalon,  44 
Myodesopia,  850 
Myoma  of  choroid,  498 
Myopia,  546,  558 

ophthalmoscopic  diagnosis  of,  550 
Myosis,  185 


N^VUS  matemus  of  eyelids,  748 
of  iris,  190 
Nagel,  Dr.,  on  retinitis,  867 

on  subcutaneous  injection  of  strych- 
nine, 455 
Nasal  duct,  exploration  of,  671 
stricture  of,  671 
treatment  of  stricture  o(^  671 
Near  point,  550 
Nearsightedness,  546,  558 
NebulsB  of  cornea,  142 
Necrosis  of  orbit,  686 

Negation,  active,  of  retinal  image  in  stra- 
bismus, 452,  629 
passive,  of  retinal  image  in  cataract, 
255 
Negative  accommodation,  549 
Neonatorum,  ophthalmia,  56 
Nephritic  retinitis,  868 
Neuralgia,  ciliary,  87 
Neuritis,  optic,  409 

retro-ocular,  421 
Neuro-paralytic  affection  of  cornea,  120 
Neuro-retinitis,  411 
Neurosis,  sympathetic,  217 
NictiUtion,  758 

Niemetchek,  on  color-blindness,  459 
Night-blindness,  456 
Nitrate  of  silver,  action  of,  on  conjunctiva, 

52 
Nodal  points,  548 
Noyes,  Dr.,  on  operation    for    secondary 

cataract,  804 
Nunneley,  Mr.,  on  vascular  protrusion  of 

eyeball,  712 
Nystagmus,  621 


OBLIQUE  illumination,  18 
muscle,  origin  of,  602 
functions  of,  608 
Obliteration  of  lachrymal  sac,  676 
Ocular  sheath,  688 

inflammation  of,  688 
(Edema  of  conjunctiva,  107 
of  eyelids,  726 
of  retina,  868 
Ointment,  red  precipitate,  86 
yellow  precipitate,  86 
belladonna,  89 
Hebra's,  787 
Onyx,  117 

Opacities  of  cornea,  142 
of  lens,  288 
of  vitreous,  847 
Ophthalmia,  catarrhal,  84 


H       832                                           IK1)BX.                                    ^^^1 

^^^  Opbtbnlmiii,  diphtbentie«  59 

Orbitf  ej«iiecr«ti8  in*  701                      ^H 

^^^K           Egyptiiin,  40 

cmpb/aciiiii,  715                              ^^M 

^^^H           exAnlhematoua,  SS 

eso«tosia  of,  699                              ^H 

^^^^^Kh   gfjft  o rrb  i.eal ,  64 

fnhetorea  of,  720                                ^H 

^^^^HH  gr»  Ti  ul  a  r« 

beinorrbage  into,  71#                       ^^M 

^^^^^'^membrAaoan^  42 

bydaiiJs  in,  701                                ^^ 

^^^V          miliurj,  40 

iuflnmmation  of  cellnlar  tijsai,  $81 

^^^1          Deonntoruin,  66 

injuries  of,  7*0                                  ^1 

^^^H           tie  11  ro*  paralytic,  120 

nef!ro«i»  of,  tiA2                                ^H 

^^^H          pblycteauUr,  S3 

p«no9titta  of,  085                             ^H 

^^^H           purulent.  40 

^^^H           sjnipaihette,  216 

tica.  716 

^^^           tnrsi,  734 

wounds  of.  720 

^t        OpbtbalcDOBcopd,  mode  of  ntiof,  829 

inmor«  of.  693 

^^__           »Qt,  S29 

emrtilaginotta,  690                    ^^d 

^^^B           btDoculttr  of  Gtnmd^Teulon,  S25 

eavemnas,  709                         ^H 

^^^H                  of  LaiareTio«  find  Heitcb,  &27 

oyatic,  701                              ^M 

^^H           of  Tuccl  UH.  3 1 9 

erectile,  709                             ^^H 

^^H          of  Kvlmbolts.  SU 

fatty,  H9U                                   ^M 

^^^H          of  Liebreich.  Ht8 

fibfoua.  G95                              M 

^^H           of  Lortng,  321 

oaaeous,  699                              HI 

^^H           of  S^rhiMiden  »21 

e«roomatoii(»  (ibro-plaatie),  mmt 

^^H          fixed,  of  Ltebreicb,  32S 

▼XBCular,  709 

^^^K                   of  Ciirter,  798 

cancer  of,  704                                   ^^ 

^^H                   of  i^initb  nnd  Beck.  824 

epitbe]inl,  709                            ^H 

^^V                  of  Bciile,  ^24 

meilullary«  706                        ^H 

^V         Opbthnlniosoopic    oppeftr»Dce«    of  bealtby 

melaootic,  708                          ^H 

■               Bytti,  336 

Bcirrboos,  704                           ^H 

H          Optio  axU,  541 

Orlboseopic  ap«ctac)ea  of  Dr.  Seb^ffler,  fiPI 

^^                 dif^k,  norinihU  opbthdmoBcopic  sppeftr- 

OdciUation  of  ej?ebttU».  621 

^^H                tiDcea  of,  338 

^^^H          nerve,  distanes  of,  409 

^^V                  ntropfay  of.  423 

pAQENSTECHER,  Ihr.,  on  extrmelioB  of 
JT         lens  in  its  cnpsufe,  274 

^^^K  ,                 cnunecutWe  Alrophj  of,  424 

^^^^^                Biiiiple    pragresBire    airopbjr    of. 

on  obliteration  of  Incbryroal  wmt,  679 

^^^^H 

on  operation  for  entropiom^  7t'»6 

^^^^^H          In  cerebral  amfturosis.  439 

on  yellow  oxide  of  mercury  ointment. 

^^^^^H          eondition  of,  in  tobnoco  amanroais, 

87 

1 

^^^^H 

on  pterygium,  94 

^^^^^H          discolomiion  of,  424 — note 

Dr.  ilermftnu,  on  raptarc  of  optic  D«rva, 

^^^^^H           excavation  or  cupping  of,  426 

431 

^^^^^^                   of,  from  atrophy*  426 

on  Titreoui  bumor,  845                          j 

^^^H                  eongeoital  exeaTatiori  of,  426 

Pannus,  108                                                    J 

^^^H                 glriucoinibtcus  excavation  of,  427 

from  grunnIation9.  73,  109               ^J 

^^^^H                  fibres,  opftque,  481 

berpeticua.  84,  109                           M 

^^^^H                   Iriflammulion  of,  409 

traumatic.  109                                  ■ 

^^^H                 pif^metitntion  of,  429 

Panophthalmili^.  477                                ^H 

^^^^H                  rupture  of,  481 

Pantoscopic  apectacies,  A95                    ^H 

^^^^H                   rumors  of,  430 

Ptiracente»ia  corner.  125,  1S2              ^H 

^^^B          neurit ia,  40D 

Paraljf>i9  of  ciliary  muacle,  589           ^H 

^^^^^^H            ascending,  410 

of  muscles  of  the  eye,  005            ^H 

^^^^^^B            descending. 

of  fourth  nerve,  615                        ^H 

^^^^^W           retro-oculiir,  421 

of  sixth  nerve,  61^5                         ^B 

^f          Optometer  of  Von  Graefe,  65S 

of  third  nerve,  bll 

■                  of  Jdval  577 

of  portio  dura  of  aeTenU)  nerve,  751 

■                   of  Tbomiion,  678 

of  re^jius  pxtemua,  605 

^1          Orbicuhirta  pA)pebrArumf  paUy  of,  750 

inferior,  614                                     . 

^B                          Bpastn  of,  751 

internum,  612                              ^H 

■           Ofbit,  diaeasee  of,  682 

superior,  613                            ^| 

^^H             Hbi^cesB  of,  6B2 

of  obrjcjuus  inferior,  614                ^^M 

^^^B           aneurisima  of,  709 

Mu  peri  or,  Til  5 

^^^K          diffuse  or  fatae  aneurism  of.  71 1 

of    the   levator    palpebrm    Buperioris, 

yi 

^^^^H          true  aneurism  of,  710 

749 

■ 

^^^B          ci.ries  of,  086 

of* the  orbiculnria  palpebrarum,  750 

■ 

^^B         eellulttU  of,  682 

of  retiua,  453                                      | 
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PassaTant,  Dr.,  on  oorelysis,  208 
Pedraglia,  Dr.,  on  leprosy  of  oomea,  798 
Pemphigus  of  coDJanctWa,  106 
Perforation  of  cornea,  129 
Perimeter  (Fdrster's),  26 

Carter's,  786 
Perinearitis,  411 
Periostitis  of  orbit,  685 
Periscopic  spectacles,  595 
Peritomy,  80 
PeriTascular  retinitif ,  867 
Phlegmonous  inflammation  of  eyelids,  727 
Phlyctenular  ophthalmia,  88 
PhlyctenulsB  of  cornea,  110 
Phosphenes,  541 
Photophobia,  85 

Phthiriasis  of  the  eyelashes,  788 
Pinguecula,  102 
Pirioger,  on  contagiousness  of  conjunctiTal 

discharge,  46 
Polycoria,  198 
Polyopia,  monocular,  675 
Polypi  of  lachrymal  sac,  680 
Pope,  Dr.,  on  retinitis  pigmentosa,  884 

on  trichiasis,  760 
Position,  primary,  of  eye,  608— note 

secondary,  608 — note 
Power,  Mr.,  on  transplantation  of  cornea, 

147 
Pray,  Dr.,  test  letters  for  astigmatism,  577 
Presbyopia,  562 
Pressure,  intra-ocular,  19,  520 

bandage,  29 
Primary  position  of  eye,  608 — note 
Prisms,  the  action  of,  28 

in  paralysis  of  ocular  muscles,  619 

in  muscular  asthenopia,  654 

in  strabismus,  685 
Prismatic  spectacles,  596 
Probes,  lachrymal,  671 

laminaria,  674 
Prolapse  of  iris,  129 
Prothesis  oculi,  724 
Protrusion  of  globe,  689 
Pterygium,  91 

operation  for,  94 
Ptosis,  748 
Pulsation,  arterial  reUnal,  841 

Tenous,  840 
Punota  lachrymalia,  662 
e? ersion  of,  662 
fungus  of  (leptothrix),  680 
malposition  of,  662 
obliteration  of,  665 
obstruction  of,  664 
supernumerary,  681 
Punctum  proximum,  550 

remotissimum,  550 
Pupil,  artificial,  operations  for,  194 
by  incision,  202 
by  iridectomy,  194         ' 
byiridodesis,  200 
by  iridodialysis,  208 

dilatation  of,  181 

adhesions  of,  169 

68 


Pupil,  contraction  of,  186 

exclusion  of,  168 

occlusion  of,  168 

action  of  atropine  on,  188 

action  of  Calabar  bean  on,  184 
Pupillary  membrane,  persistence  of,  198 
Pupillometer,  Mr.  Laurence's,  182 
Purulent  ophthalmia,  40 
Pustular  ophthalmia,  88 
Pustule,  malignant,  of  eyelid,  730 


Q 


UININE,  amblyopia  ftrom  excessife  use 
of,  451 
in  granular  ophthalmia,  786 


RANGE  of  accommodation,  550 
absolute,  552 
binocular,  552 
relatiTe,  552 
negatiTO,  552 
positiTe,  552 
of  mobility  of  eye,  625 
Re-adjustment,  operation  of,  650 
Reclination  of  cataract,  291 
Recti  muscles,  funcUons  of,  601 
origin  of,  601 

insuflSciency  of  internal,  661 
Rectus  muscle,  paralysis  of  external,  606 
of  inferior,  614 
of  internal,  612 
of  superior,  618 
Refraction  of  the  eye,  586,  646 
diseases  of,  586 
different  in  the  two  eyes,  598 
Refracting  media,  ophthalmoscopic  exami- 
nation of,  842 
Retina,  diseases  of,  860 
anaesthesia  of,  458 
aneurism  of  central  artery  of,  711 
atrophy  of,  407 
cysts  of,  408 
detachment  of,  886 
embolism  of  central  artery  of,  896 
epilepsy  of,  894 
glioma  of,  400 
hemorrhage  into,  865,  880 
hyperemia  of,  860 
hypersBSthesia  of,  899 
inflammation  of,  862 
oedema  of,  868 — note 
ischaemia  of,  894 
operation  upon  the,  in  detachment  of 

retina,  892 
paralysis  of,  458 
tumors  of,  400 
Retinitis,  862 

albuminuric  (nephritic),  868 
apoplectic,  880 
central  recurrent,  879 
idiopathic,  862 
leucsBmic,  875 
parenchymatous,  864 
periTascular,  867 


^^^^H                                                                     ^^M 

^^^^^^H                          Retinitis  plifTTientosA,  SS2 

Sous,  Dr.,  on   aneurism  of  c« 

^^^^^^^^^1 

of  rtftina,  711 

^^^^^^^^H                                      syphilitic, 

Spasm  of  ciliary  muscle.  592 

^^^^^^^^H                           Retro-ocular  neuritis,  421 

of  the  oouUr  musolea,  621 

^^^^^^H                            HheuDiiitic 

of  the  eyclida,  761 

^^^^^^^1                           Robertson,  Dr.  Argyll,  on  Calabar  benD,  591 

Specks  of  cornea,  142 

^^^^^^^^1                                   on  mjoaifl. 

Spectaoles,  598 

^^^^^^^H                           Rorient              of  ejelids,  747 

curved  blue,  597 

^^^^^^^^B                            Romberg,  Prof,  on  blephnrotfpasm^  752 

decentred,  59*1 

^^^^^^^H                           EothRuiiid,  Dr.,  on  eub-conjunotiviil  injec* 

of  Girnud-Teulon,  594 

^^^^^^^1                              tjou  of  salt  aud  water  Id  corneal  opaci- 

mica,  Dr.  Tohn's,  597 

^^^^^1 

orthosQopic,  of  Soheffler.  6 

^^^^^^^1                          Rupture  of  tlie  choroid,  495 

pautoftcopic,  51^5 

peri  SCO  pi  15  J  51*6 

prismatic,  o9*l 

^^^^^^1                           C  AC,  laehrjmnl  diseases  of,  658 

stenopaic,  in  corneal  opacH 

in  ilitferent  refraction  of  ij 

^^^^^^^1                           Saemiaeh,  Dr.,  on  foreign  bodies  in  anlerior 

698 

^^^^^^1 

SpeHno,  Dr.,  on  pamcentesia  « 

^^^^^^^^B                                   on  ulcus  HerpeuH  comefie^  128,  132 

a  cure  fur  cat^tnict,  etc.,  801 

^^^^^^^^B                           Sarcoma  of  ehoroid,  4H7 

Spinal  cord,  diseases  of^  a  cikti 

^^^^^^^B                                            ciliary  bodj^  i^l 

rosis,  441                         ^^^B 

^^^^^^H 

Spot  blind,  2G— note           ^^H 

^^^^^^^^1                           Scnipini;  the  eyelids,  757 

Squint,  see  Strabismus.        ^^ 

^^^^^^^H                            Bcnrhitinn.  ophthalmia  in,  88 

Stapbylomn,  154 

^^^^^^H                           Scht^tMi'r,  Dr.,  on  speotaolee,  5% 

of  cornea  and  iris,  156 

^^^^^^^B                         Scbultte,  Prof.  Max.,  on  color  hllndneBs, 

trciitment  of,  155,  167 

^^^^^H 

BorelU's  operation  for,  16! 

^^^^^^^B                           ScblR;  Dr.,  on  n euro* paralytic  ophlhalmti^ 

Criichett'ii  operation  for,  I 

^^^^^H 

operation  by  excision,  157 

^^^^^^^B                            Schmidt  on  optic  neuritia,  414 

Grnefe*»  operation  for,  160 

^^^^^^^^H                             ^oLwiklbe  on  nptic  Deurilis,  414 

K  nappes  operation  for,  Did 

^^^^^^^^B                            Bchweiggi^r,  IVof ,  on  nstigninlism,  581 

ht  Wecker'a  operiitlon  for, 

^^^^^^^fl                                    on                                   250 

anterior  acleroiic,  232 

^^^^^^^^B                                    on  glioma  reiina*,  404 

posterior,  469 

^^^^^^^^B                                    on  ri?tinitii$  nlbuminurica,  871 

racemosum,  130 

^^^^^^^B                                    on  retinitis  pigmentosa,  388 

Stauung's  papilte,  410 

^^^^^^^1                                   on  etaphylonia  poatkum,  475 

Steinheil's  glasK  cone,  560— -note 

^^^^^BB|                           gcirrhns  of  orbit,  704 

8te1lwAg  voD  Cariob,  on  gr&nul*^ 

^^^^H|VI                            Sclerectasia  poller! or,  409 

Stenopair  gpectacle**,  146 

^^^^Mj|  1                            Sclerotic,  dii$euHe«  of,  2^1 

SiiHicidium  lacrjmarum,  6*51 

^^^^^^ul                                     injurieii  nnit  wounds  of,  236 

Stilling,  Dr,,  operation  of,  for 

^^^^^|H                             Sclerotomy  in  glaucoma,  525 

lachrymal  passageH,  675 

^^^^^^^ft                           ScleroticO'Cljorulditi8  poMerior,  469 

Strabismometer  ot  Mr.  LaurciK 

^^^^^^^^H                             Scoop  extmctiou,  280 

Siralnsmiia,  r,22 

^^^^^^^                          Scotomata.  ccntmr,  421,  437 

active   negation   of  relini 

^^^^^^^H                          Sebaceous  cystw  of  eyelids,  748 

627 

^^^^^^^H                         Seoondary  cataract,  802.  797 

primary  deviation  in,  606 

^^^^^^^H                                poution      eye,  tiOB — note. 

secondary  deviation  in,  <Vil 

^^^^^^^B                        Setou                        tlti,  183 

linear  meaanremeot  of,  601 

^^^^^^^B 

altemans,  626 

^^^^^^^^■^                       gliicldti,  glAss,  in  eymblepharoDp  07 

apparent,  571,  629 

^^^^^^^^^                       Short  e«iglitedne»9,  546,  558 

concomiions,  tJ26 

^^^^^^^^^^                     Btmuliitton  of  iimnurosis,  4'JO 

convergent,  680 

^^^^^^^^^B                    Siuufi,  Irootftt,  diaeuaes  of^  717 

^^^^^^^^^^B 

in  myopia,  688 

^^^^^^^^^B                   Slitting  up  of  the  puuctum,  068 

divergent,  688 

^^^^^^^^^H                   Smallpox, 

in  myopia,  638      ^^H 

^^^^^^^^H                  Smith  and  Beck'ti  ophthnlmoecope,  324 

mnnolateraL  626           ^^^H 

^^^^^^^^^K                 Stienen,  lln,  tci>t4ype< 

^^B 

^^^^^^^^^^B 

^M 

^^^^^^^^^V^                         on 

11*  ..u,-,..  ui,  686           '^^M 

^^^^^^^^^V                            on  neuro-parniytie  ophthatmia^  121 

rtrthopa'dio  treatment  o1(  Mft 

^^^^^^^^^B 

jHval's  orthopfrdic  Imfniim 

1 
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Strabismus,  Critchett's  operation  for,  645 

Von  Graefe's  operation  for,  688 

Liebreiob's  operation  for,  645 

paralytic,  operation  for,  649 

periodic,  operation  for,  647 

secondary,  operation  for,  649 
Streatfeild,  Mr.,  on  corelysis,  202 

on  entropium,  766 

on  operation  for  obliterated   puncta, 
665 
Stricture  of  lacbrymal  passages,  671 

of  nasal  dact,  671 
Stromeyer,  Dr.,  on  granular  opbthalmia, 

67 
Stye  on  tbe  lids,  789 
Style,  lachrymal,  677 

leaden,  677 
Suction  syringe  for  cataract,  use  of,  299 
Mr.  Bowman's,  800 

instrument,  Mr.  Teale's,  299 
Supra-orbital   ner?e,   diTision  of,   in   ble- 
pharospasm, 752 
Suture,  conjunctiTal,  in  strabismus  opera- 
tion, 642,  644— note 
Sylvester,  Prof.,  on  leprosy  of  cornea,  792 
Symblephnron,  96 

operations  for,  96 

Arlt*s  operation  for,  79 

Teale's  operation  for,  98,  786 
Sympathetic  ophthalmia,  216 

choroido-retinitis,  219 

irido-cyclitis,  217 

serous  iritis,  219 

neurosis.  217 
Synchysis,  852 

sparkling,  858 
Syndectomy,  80 
Synechia,  168 

annular,  168 

anterior,  129 

posterior,  168 
Syphilitic  choroiditis,  466 

corneitis,  136 

iritis,  171 

retinitis,  876 

ulcers  of  conjunotiTa,  105 

ulcers  of  eyelids,  780 
Syringe  for  lachrymal  apparatus,  668 

suction  for  removal  of  cataract,  299 
Siokalsky  on  orbital  aneurism,  713 

on  pterygium,  95 


TARSAL  cysts,  741 
ophthalmia,  734 
Tarsoraphia,  771 
Tattooing  the  cornea,  146 
Taylor,  Dr.,  on  caUract,  288 
Teale,  Mr.  Pridgin,  on  removal  of  cataract 
by  suction,  299 
on  cystioerous   in   anterior  chamber, 

206 
on  mercury  and  atropine  in  iritis,  179 
on  method  of  examining  the  field  of 
vision,  25 


Teale,  Mr.  Pridgin,  on  operation  for  symble- 

pharon,  98,  786 
Telangiectasis  of  iris,  190 

pf  eyelids,  748 

of  orbit,  709 
Tenon,  capsule  of,  688 

inflammation  of  capsule  of,  688 
Tenonitis,  688 

Tenotomy  for  strabismus,  646 
Tension,  intra-ocnlar,  mode  of  estimating, 
19 
in  glaucoma,  508 
in  detached  retina,  891 
in  intra-ocular  tumors,  402,  488 
Third  nerve,  paralysis  of,  611 
Thomson's  optometer,  578 
Tinea  tarsi,  784 
Tobacco  amaurosis,  450 
Tonometer,  20 — note 
Trachoma,  71 
Transplantation  of  cilia,  758 

operation  of,  for  restoration  of  eyelid, 
775 
Traumatic  cataract,  249,  297 
Tremulous  iris,  186 
Trephine,  Mr.  Bowman's,  789 

De  Wecker's,  531,  790— note 
Trichiasis,  758 

Tubercles  of  the  choroid,  484 
Tumors,  cerebral,  a  cause  of  amaurosis, 
440 

dermoid,  108 

of  choroid,  486 

of  conjunctiva,  102 

of  cornea,  164 

of  eyelids,  741 

of  iris,  189 

of  optic  nerve,  480 

of  orbit  693 

of  retina,  400 
Turpentine,  use  of,  in  iritis,  180 
Twitching  of  eyelids,  753 
Tylosis,  784 


ULCERS  of  cornea,  126,  788 
rodent,  of  eyelids,  747 
syphilitic,  of  eyelids,  730 
Unguis,  117 


VANZETTI,  Dr.,  on  orbital  aneurism,  718 
Variolous  ophthalmia,  89 
Venous  pulsation  of  central  vessels  of  the 

retina,  840 
Vernon,  Mr,  on  tubercle  of  choroid,  486 
Vesicular  granulations,  64 
Vessels,  conjunctival,  85 — note 
sclerotic,  85 
subconjunctival,  85 
Virchow,   Prof.,   on  exophthalmic   goitre, 
689 
on  glioma  of  the  retina,  400  i 

on  sarcoma  of  choroid,  490  j 

of  orbit,  696 
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separately,  so  that  they  can  be  removed  and  boaod  on  completion.  In  this  manner 
subscribers  have  received,  without  expense,  such  works  us  *•  Watson's  Practice," 
"Todd  and  Bowman's  Physiology,"  ''West  on  Children,"  *•  Maloaionf/s  Sur- 
OKRY,"  ''Stokes's  Lectures  on  Fever,"  &c.  &c.  With  July,  1876,  was  commenced 
the  publication  of  Gosselin's  **  Clinical  Lectures  on  Surgery,"  translated  from  the 
French  by  Lewis  A.  Stimron,  M.D.,  Surgeon  to  the  Presbyterian  Hospital,  New  York 
(see  p  28).  Gentlemen  commencing  their  subscriptions  with  1877,  can  obtain  the 
portion  of  *•  Gosselin"  issued  in  1876  for  Fifty  cents,  if  remitted  promptly. 

As  stated  above,  the  subscription  price  of  the  **  Medical  News  and  Library"  is 
One  Dollar  per  annum  in  advance;  and  it  is  furnished  without  charge  to  all  advance 
paying  subscribers  to  the  ** American  Journal  op  the  Medical  Sciences." 

III. 

THE  MONTHLY  ABSTRACT  OF  MEDICAL  SCIENCE. 

The  "Monthly  Abstract"  is  issued  on  the  6rst  of  every  month,  each  number  con- 
taining forty-eight  large  octavo  pages,  thus  furnishing  in  the  course  of  the  year  about 
six  hundred  pages.  The  aim  of  the  Abstract  will  be  to  present  a  careful  coudensa- 
tioD  of  all  that  is  new  and  important  in  the  medical  journalism  of  the  world,  and  all 
the  prominent  professional  periodicals  of  both  hemispheres  will  be  at  the  disposal 
of  the  Editors.  To  show  the  manner  in  which  this  plan  has  been  carried  out  it  is 
sufficient  to  state  that  during  the  first  nine  months  of  the  year  1877  it  contained — 

SfS  Articles  oh  Anatomy  and  Phyttiotogff. 

49         **         **    Materia  Mt-dica  and  Tfwrapeuties, 
ISe         "         «•  Mfdlrine. 
119         "         "  Surffrry. 

6*9         •'         **   Midirtfery  and  Gynnf oology . 
S         **         "  JUedicai  tTurisprudt^ce  and  Toxicology— 

or  at  the  rate  of  Five  Hundred  and  Fifteen  articles  in  a  single  year. 

The  subscription  to  the  "  Monthly  Abstract,"  free  of  postage,  is  Two  Dollars 
AND  A  Half  a  year,  in  advance. 

As  stated  above,  however,  it  will  be  supplied  in  conjunction  with  the  "American 
Journal  of  the  Medical  Sciences'*  and  the  "Medical  News  and  Library,"  making 
in  all  about  Twenty-one  Hundred  pages  per  annum,  the  whole /rec  of  postage,  fur 
Six  Dollars  a  year,  in  advance. 

Those  who  desire  to  have  complete  sets,  can  still  procure  Vol.  I.  July  to  Decem- 
ber, 1874,  1  vol.  8vo.,  cloth,  of  about  300  pages,  for  $1  50,  and  Vol.  IL  and  111.  lor 
1876  and  1876,  1  vol.  8vo  ,  of  about  600  pages  cloth,  for  $3  00  each. 

In  this  effort  to  bring  so  large  an  amouut  of  practical  information  within  the  reach 
of  every  member  of  the  profession,  the  publisher  confidently  anticipates  the  friendly 
aid  of  all  who  are  interested  in  the  dissemination  of  sound  medical  literature.  He 
trusts,  especially,  that  the  subscribers  to  the  "American  Medical  Journal"  will  call 
the  attention  of  their  acquaintances  to  the  advantages  thus  offered,  and  that  he  will 
be  sustained  in  the  endeavor  to  permanently  establish  medical  periodical  literature 
on  a  footing  of  cheapness  never  heretofore  attempted. 

PEEMIUM  rOE  OBTAINING  NEW  SUBSOEIBEES  TO  THE  "JOUENAL" 
Any  gentleman  who  will  remit  the  amount  for  two  subscriptions  for  1877,  one  of 
which  must  be  for  a  new  subscriber,  will  receive  as  a  premium,  free  by  mail,  a  copy  of 
"Flint's  Essays  on  Conservative  Medicine"  (for  advertisement  of  which  see  p.  15). 
or  of  **  Sturgbs's  Clinical  Medicine"  (see  p.  14) ,  or  of  the  new  edition  of  "  Swayne's 
Obstetric  Aphorisms"  (see  p.  24),  or  of  "Tanner's  Clinical  Manual"  (see  p.  ,5), 
or  of  "Chambers's  Restorative  Medicine"  (see  p.  18),  or  of  **  West  on  Nervous 
Disorders  of  Children"  (see  page  21). 

*^*  Gentlemen  desiring  to  avail  themselves  of  the  advantages  thus  offered  will  do 
well  to  forward  their  subscriptions  at  an  early  day,  in  order  to  insure  the  receipt  of 
complete  sets  for  the  year  1877,  as  the  constant  increase  in  the  subscription  list 
almost  always  exhausts  the  quantity  printed  shortly  after  publication. 

Ifg^  The  safest  mode  of  remittance  is  by  bank  check  or  postal  money  order,  drawn 
to  the  order  of  the  undersigned.  Where  these  are  not  accessible,  remittances  for  the 
"Journal"  may  be  made  at  the  risk  of  the  publisher,  by  forwarding  in  registerbo 
letters.    Address, 

HENRY  C,  Ug.k, 
Nob.  706  and  1^^  axiiaou^t.,^m\*k\i^\*^^\w>^  ^* 


"^^  LaU  Profu9or  of  InjrtUuU^  o/  Mf4MH€  (n  J0fer*on  Modi  fat  ColUff*,  PMttad4fhim, 

MEDICAL   LEXICON;  A  Dictio^^art  of  Medical  Scisnok:  C^^u 

iaining  a  conelie  «TplnnMiuQ  of  the  rarlouB  SaYijectf  aod  Ternif  of  Anntr.mx    Ph . 
Pathology,  Hygiene,  Th**rapffUti*?B.  Phuru&colagj,  Pb&nnacy*  Surgery,  01 
Jiirij^pmrleDce.  and  Dentiftry.     Noiicee  of  Climate  aod  of  Mineral  Wat*-  ,^_ 

OQiclnal,  Empiriciil,  and  Dietetic  Preparations;  with  the  Accentuation  an  i  Ki^molaffi 
the  Ternip,  und  the  French  nsd  other  SynonymeB ;  so  at  to  citn^tiiat-a  a  Prenrh  a-*  ••11 1 
English  Medical  Lexicon.  A  New  EcHtion.  Thoroughly  Revised,  and  ¥ery  greailjf  M'. 
Ifted  and  Augmented,  By  RiriijiHi>  J,  l»rj(flLi8o?«*  M,D,  In  one  very  largfe  and  hnii 
eotueroyalootavoTolume  of  gver  IJOO  pngra.  Cloth,  |fi  50  ;  1«uther,  r&ised  bandi;  |T 
{Ju$t  Issued,) 

The  »hje{:t  of  the  author  from  tbe  otitset  baa  not  been  to  make  tho  work  a  id*t#  l*zS^»t  4 
diL'tionar^  of  terma.  but  to  afford,  under  each«  a  condenned  view  cf  Itt  variouf  medical  retaiiei 
and  thai  to  ren<ier  Ihe  work  an  epitome  of  the  existing  oonditioo  of  medical  leiencia.  Surtt^ 
with  thiB  view,  the  immense  demand  which  haa  existed  for  the  work  hae  enabled  bim,  in  repeau 
reviBione.  to  augment  \U  (?ompletenei»  and  uaefQlQens,  until  at  length  it  hae  attained  the  | 
of  a  reeognited  and  tiundaird  authority  wherever  the  language  is  spoken. 

gpeeiiil  paiii«  buve  been  tiiken  in  the  preparation  of  the  present  edition  to  maintain  1 
viable  reputntion.     During  the  t*  n  yenrs  which  have  etiipeed  nince  the  last  reviiion,  the  td 
to  the  nomenolatnreof  (be  medical  fcienceehave  been  greater  thnn  perhapa  in  a--  -  ~ 
of  the  pnRt,  ttnd  up  to  the  tiiceof  his  death  the  author  labored  ait^iduou^ly  to  hi 
thing  tenuiring  the  altetttioo  of  the  student  or  pructirioner.     Sine*    then,  the 
eqnptlj  industrious,  bo  tbnt  the  additioni  to  the  vocfibulDry  are  more  numerous  iLkuu  ka  tiny  firt^ 
tIoup  revjiion.     Efipecinl  attention  has  been  beitowed  ot\  the  accentuation,  which  will  be  found 
mnrked  on  e^ery  word.     The  typ  graphical  arrangemef^t  bns  been  much  impr        '    -      :        li 
referft>ce  much  more  eo>y,  nf)d  every  onre  bne  been  taken  with  the  mechanical 
work  ha*  been  printed  on  new  type,  small  but  exoeediugly  clear,  with  an  eolarg 
the  {iddilions  have  been  iTicorporiited  with  »n  increnre  of  but  little  over  a  hundred  |t*g*«. 
the  volume  now  contain!  the  matter  of  at  lenai  fuur  ordinary  octavos. 
A  iKKik  w*ill  known  to  our  reRd«*r?>,  noU  of  whicrh  [      W> 


B»er^  Aiiierifttti  oujcht  U\  be^iroud,     W'lu  ti  X\m 
author  t'f  the  work   pikWiHl  rnwuy,  iifofnf  tj- 
ftukrwtl    \w\   lh«   biiok    hhrulfj    in  t    t 
lii  t^M  nUtufictiiji  «l*^orf  «|iu*'e  ti?ri 
tuiHiti+tjf,  t'T.  !'trfij!ri|  J.  PnTinH'>''TK 
fniiitir  111 
and  huTlr, 
txii^>ti»«d  V.  I 

Mill  It,  fM"'1  in  Ifit^  initcjiuurk  uwiianT  '■ 
ln'Mtt  of  lii>r»k  eiJilors,  K'  n-juUivo  tti  tht  ' 
Hl>riMii  in  ,  V  r-  ndeT^,  but  to  «MU  it  tt*  a  wtir 
ikl^ui  1— tii  carry  it  on  «t<^adil^ 

OT   I  iilorijj  the  g;rcKjvw  of  tl 

tfH  itfl  Hfetlme.    To  •how  tl 

qJ  I  li  Ur  Huiitfli'ion  Lil"   <—      - 

r1«'  i    i*  cnlj   f»eri»»*lir.^   t.       I      I 

UiaT'  ,ipl  new  Huhjif'rtK  TiT.T  ■  I      'i  -  I 

Eri'»-*'tit4iU!j«'ri.   Willvomorcni 
lietue^  we  ^xm^niluliitL*  ihr 
coTH|'leti«.nof  liif*liilt<-r^,  fctitJ  ii 
emroe)!  rewurd  of  urotit  and  houur  —rinUi,  M 


learned 

ifl   r.f    ii*  i 


M^^rriM    \u  4U'--iL  mid  o 


With  a  hUiftry  of  fi^rtj  year«  of  unexunptMl  ran 


h    \r 


TJ 


I   I  fill.      TVr  ' 

anlfomdti 


About  thpf1ri)t  bockli  pnrrhaf>ed  by  th«  medlcn)  ntii' 
iJKiit  i*  the  Medical  tiictlooarj .  Tbf  lt)!iif-on  t^X|ilituik-> 
ii'ry  irf  tK-boffnl  t«riuji  i»  ^tutply  «  line  >fua  mm.  In  m  It  woald  be  mertr  w«»te  of  word*  lu  oe  to  •»!»?««§ 
pelence  ttoe&len^iTe,  and  with  F^urh'^Ohiiemiii  it*  tuifdl  ,,  JOf  Kdmir^Uoa  of  a  work  which  If  iif>  ofiiwr«tJij 
due,  ft  i»  M  mueh  n  n«»r«r.«Mt3r  aJno  ti>  tW  pnieti>i»ic  lod  det^er redly  ftppfecUt»d  The  lauit  admirAblj 
pliy^eiHti.  To  m^'ft  thewnntK  of  nLndtontj^  fttu)  mo^t  |  work  ^f  \i^  kiod  tn  the  £u$ll«li  laafisa^e. —  ?f«Myt»fl 
phjfHftOi*,  lbt>    '■  ■"   '     ' '-    -      ' 1    wbilw    Jf#^icrt//trtir*ijj/,  Jauaary,  16M, 


ot>uij»reh*MiiiTr. 
Wiv*  hH«tiUiH*  Oil 
betr- -- 

for, 

SO. 

let 

arr 


It 

^hftt  it 

.refer 

Id  no 

-  beerj 

I  terutif 
bliu-k 

1  • ;  an 

.     We 
_  Klltor 

i,  (I  (5  vrell '      U  ha*  the  rare  msril  Ihetlt  certainly  ha*  ao  rt 

V  HO  uuiiviMuii.  iM.fi.-M.  v.:h  ...'  i.MMu  ^.u.,,,  ft  con'(U  th»  KaglUb  Unuaage  for  aecireey  a^4  aal«at 
tiuunbce  of  the  |km|Uoii  po  lootf  wcwjrde'l  to  it  a«  a    refereueee.— London  Jf«4i."(t/  UtutHt, 
6taiidATd  aathortt)' .*'—  t*iw<*niKi*»  Clinic,  Jan.  10,  IBT4. 1 


A  work  to  which  there  L«  aoeqnaJ  ta  the  I 
( a ugM af e. — Edtnffurff h  Mfdienl  Journal , 

Few  workn  of  the  ela«»  ex  tiibli  a  fraail«r  »ioaaa.#i 
•>f  pKtleal  reMareh  an<t  of  nrlfintillii  lavm     TUn  exia 
of  theaale  of  thin  IttXic   -         - -'   -      —     -         fy  j 
aii«faiiie«#,  and  to  lh«  . 
Robley  Pouglieon  on 
•there,  by  lUiSitie.— L"7»'j"  »♦  t^nftrti,  jiikj  li,  l 


JIOBLYS  (RICHARD  Z)-)i  M.D. 


A  DICTIONARY  OF  THE  TERMS  USED  IN  MEDICINE  AK0 

TDE  COLLATERAL  SCIENCES.     Reviied,  with  numerouf  additioni.  by  FiXAr    Baf i, 
M.P.,  Editor  of  the  *' American  Journal  of  the  Medioal  Soiescee,  '     In  one  targe  royal 

tSmo.  volume  of  over  600  double-oolumned  pagei;  cloth,  tl  50  ;  leather,  $3  90,  

It  U  the  ba«t  book  of  dotf  oitloni  wt  have,  aadoackt  always  to  be  apoathe  ■tadaat'etaM*^— #n 
Mid.  and  Surg,  JouruaL 


Hehry  C.  LsA'e  Publioationb — {Manuals}. 


^ 


A    CRNTURV  OF  AMBRWAM  MED  WINE,  1T7&-1876.    iiv  J 

-^^  Clnrke,  H  J,  Bijt»lofr,  S  D  Gro»B,  T.  O.  Thcvonvi,  nnd  J  S.  BIJIingB.  In  ^«^  .„,^  «»..«- 
•  soai«  nmo.  vulume  of  ab«>tti  3^0  pitgeit :  elotb,  |2  26.  (J^f^f  K^a^y,) 
Tbii*  wnrk  b&fl  ftpp^nred  in  the  pagex  of  the  American  Journal  of  Medic&l  8el«oc«{tdurit))^  tho 
yenr  iSTfli.  Afl  a  detniled  lu'coant  «tf  the  development  t»f  inedioiF  Hcience  in  America,  by  geiilltt- 
ni«n  of  the  highest  nutboritj  in  their  re^pfctivf;  dc-pnrtDients,  the  profeajiioii  will  oo  doubt  weU 
eome  U  in  a  form  ndapted  for  predervatton  and  reference. 

urit^eDterprltlDf  piiblli»li»r.  N« f«Dtl0tiiMii''B  tlbnrf 
ti<  fonipt«l«  wUbuQt  U.  A*  biataric«l  roporlit  th« 
vftrf>>Q^  paperfl  cotupo»lnf  tht*  wntk  hnvr  ufror  ti^«><!in 


nu«  of  th^  tttiMUt  obarmSu^  fft^^v^tnirn  af  th«  fcar, 
«t  p«i#*ed.  i"  tbc»  Tolnin«  before  n«.     Alibouf^h  in- 
«D>l€d  %*  an  ««pedft1  uffeh  rk  lo  *  ti^  A fn«rle«i»D  mt^d leal 
lion,  this  work  iN  likely  to  ttw^keu  wore  ihnu 
I  jiltr^'it-       A  r»>copd  o'  u't^diirAl  dli-corery, 

llfil  1kas4r«d  yefLxn,  the  vrork  miiNt  be  ref[jir<led  A4 


*?c^fJllll«d  OD  Ihiii  nld«  of  ihe  AUmailc.  Th**  pablhli^r 
h^w  dUplftVttd  rare  perApieulfy  ib  bU  elates  of  t^dl- 
tor«;  c^-rLAinly  do  mare  tompel^ut  Atno?  <)f  n>«^diattl 
m«ii  til  tiiiAconutry  cnuM  bav«i  bApQ  *el«ft«d.     Dcit 


on«  af  pffrmiiiie^iil  7&ltj«;  *l»*allt)ff  a*  it  doei^  wttb  th«t  I  {\in  review  it  bo<i(>in!Q|;  too  long  mtiil  we  iua*t  dr^p 
hliittory  nf  medtcttio  la  t^«»  CoHed  StuiB*  H  wUltn-  *  i»ar  pern,  only  *»ylog,  iti  A4»DChiftti»Q,  U)  oiir  nuni*- 
4»vUiib1f  he  ri»ed  end  Surgefy  4)nf*i«d  by  the  fnture  ^  r^o-  readerr,  buy  a  copy  .>f  rlis  l.  . -k  If  yon  wUh  to 
mediral  htHtofrHr^*^''*^  of  ikH  «»iuotrle«,     A»  a  bouk  U    pai»  yoQr  lelaure  bour«  v*-  tbifigiottkuaf^ly 

cao    also   be    comineiKlcd    l<*  the  ana  profeaidonal    lotereMilaf  and,  at  tbe  -  -Ddeirrolly  (ti- 

SiibtVc,  ard  we  nball  b*mncb  iiurpri^ed  if  Itn  aala    jtructlvo  — Oinefn.  Xci**  ftiti^  Deo.   Tfl, 

004  oflt  (Wr  aDrpaatt  th»  inuat  tanguloe  axpeGlallwtia  I 


R 


on  WELL  {G.  F),  F.RAS.  ice. 
A  tHrTlONARV  OF  SCIEXCE:  Comprising  Astronomy,  Chera- 

istry,  Pynftini^'ft  Electricity^  Heat,  Ilydrodytinmie?,  Hydro^taties,  Light,  Mnj^netium, 
Mecb»ni^»,  M«teorf>Iog^y,  Pnenttintics,  Souod,  nnd  t?tatics-  Preceded  by  ah  Essrty  oti  the 
Hist'try  of  the  Physical  Sciencea.  In  one  handsomo  octsTo  roloma  of  dV4  p»^«s,  &nd 
many  illustratian»:  okdh,  $5. 

J^EILL  iJOHN),  M.D.,    and    JDMITH  {FRANCIS  G,),  M.D., 

*-*  Prof,  o/th*  lnatiiui«§ nf  MmiMn*  in  thi  ITnitJv  <tf  F»nna 

AN    ANALYTICAL    COMPENDIUM    OF   THE    VARIOUS 

BRAIfCHES  OF  MEDICAL  SCIENCE  ;  for  the  Use  and  Examinatioti  of  Sludentn.  k 
now  edition,  revised  and  improved.  In  one  very  targe  and  haadaomely  printed  royal  t2m4*< 
Tolame,  of  aboai  one  thouiand  pages,  witb  374  wood  ouU,  olotb,  |4  ;  irtrongly  boaou  ia 
leatberi  with  raised  bmodA,  |4  75. 


JJARTSnORNE  (HENRY),  M.  D., 

Pr*t/t4§fir  of  Byffient  in  the  Univrrtity  of  Pennsjftiftmfa, 

A   CONSPECTUS    OF   THE    MEDICAL   SCIENCES;   containing 

Handbooki  on   Anatomy,   Phyiiology,  Chemistry,  Materia   Medica,   Practical   Medioine, 
Surgery,  and  Obitetrici.   Second  Edition,  tborougbly  revised  and  improved.     In  one  large 
royal  l2mo.  volome  of  more  thrtn   1000  olosely  printed  pagai.  with  477  iltuatritions  qh 
wood.     C  olh,  |4  25  ;  leather.  $5  flfl.     yt^ttly  Inn^d.) 
The  work  before  n^  tia*.  already  »aec«s»funyaii4ort-  , 
'  «d  ItacUlio  tothee-ioftdeaceiiQd  favorof  lb«  prMfe#.  | 
■loa  ;  k  bat  remalaa  for«»  lo  aay  that  io  lh«  prpaeaj  I 
adltlon  the  whole  work  ha.  beeti  fully  ..vi»rh«ulea 
and  bn>Qfhl  ap  to  ibe  preteot  utainn  of  the  ftci^acd  — 
AVnnta  Mid.  tmd  8urg.  Journal,  Sept.  IS74. 
The  Wrtfk  U  Intended  a«  aa  aid  to  ibe  medfoal  stxi- 


deor,  aad  ae  «ach  appear*  to  admirably  fuJOl  lla  ob^ 
lecibf  it«ex<!oll*nl*rrattgeiiienL  ibefiiUcorapUattoo 
of  fa^^ts  the  ppr»pi<!'iity  ^"•J  i^rdewettN  of  laonyajso, 
atid  ifae\Uaraad  la-iriKtivu  illtintratioiiK  lu  ♦.»«!« 
pArt-  of  the  wrtrk  —AmttrUnn  /Qurn.  of  Pharmncif, 
Philadelphia,  July.  1S7*. 

The  roloiue  will  t»e  fonnd  «i*efaU  oot  unly  to  stn- 
deata,  bat  l*^  many  others  who  uiay  desire  to  refreah 


thoir  niomurlen  with  the  Mmalleitt  po«atblp  t^txpandi- 
lure  uf  time-^.V   T   Jf^.i.  Journtil^  Sept,  1874. 

The  4iiideiit  will  find  thin  the  iui>it  C(«Dretiit>at  and 
iMftfiil  b.>on  ij{  the  kiod  on  which  he  cao  Uv  hla 
hand.— Pa<?i/e  Mm£  aivi  ,St*rg.  /oMm.,  Aaf.  ISZi. 

ThiN  Ifl  the  h^nr  bm/k  nf  it*  kiod  that  we  hare  AV«*r 
examlaiAd,  It  is  ao  ljocte«t,  arctiralA,  and  e«tiicUe 
cooipetid  of  niedtral  iciencoi,  m*  fulrly  m«  po>talhle 
reprpaoudDg  their  pre>ieut  eoiidUtoo.  Th**  rhaDaee 
a«id  the  nddUioQH  bavebeeDiojudicloflNninl  tli'»r<tn^h 
a«  lo  render  it,  no  far  «»  ki  goa«,  flntirely  ini^tiwurit^y. 
tr  Btudeutft  infi#|  hykvtf  acoaspecta*,  thoy  will  hm  wtue 
lo  pruoore  ihaL  of  Dr  KartKboroe  —  i/Atruif  Rrv,  of 
Mtd.  nnJ  Pfftrm,^  Aug   IS7^L 


f  UDLOWiJ.L,),  M.D. 
^A   MANUAL   OF   EXAMINATIONS   upon   Anatomy^  Pbysiolog), 

Surgery,  Practice  of  Medicine,  Obatetrica,  Materia  M«dioa,  Cbemi«try,  Pharmacy,  and 
Tbefftpeutiri.  To  which  is  added  a  Medical  Formulary.  Third  edition,  thoroaghly  revi^^cd 
and  greatly  extended  and  enlarged.  With  J70  illufftrationi.  In  one  handnome  royal 
tSmi).  volume  of  8H  large  pr^gcB,  cloth,  $3  35  ;  leather,  |3  7&. 
The  arrangement  of  thia  volume  in  the  form  of  question  and  anawer  ronders  it  eipeolally  aitii' 
»  >le  fbf  the  offiea  axaminaitoii  of  f  tqdenta,  and  for  those  preparing  for  graduation. 


/TANNER  {THOMAS  HA  WKES),  if  /?.,  $-e. 

-^  A  MANUAL  OF  CLINICAL  MEDICINE  AND  PHYSICAL  DIAO- 

NOSIS.  Third  American  from  the  Second  London  Edition.  Revised  and  Enlarged  by 
TiLicfBY  Fox,  M  D.,  PhyBician  to  the  Skin  Department  in  Unireraily  OoIIege  Hospital, 
le.    In  one  neat  volume  jmall  l2mo.,ofabout37S  pages,  oloth^  $150. 

#^o  On  page  fllljt  will  be  ueen  that  thid  work  ii  iffered  aa  apremiom  for  procuring  new  tab- 
ioriberi  to  ih«  "AMttmic^ji  Jodewal  of  rum  Mbdical  ici«:fcii.*'  * 


1/J.BAr  {HENRV),  F.R.S., 
^^  L0eturitr  on  Anattrmy  ai  at.  Otorfft^*  SotpUal^  Lcmdim 

ANATOMY,   DESCRIPTIVE    AND    SURGICAL.      The  Drawings  bj 
fl,  V*  Cabtjr,  MB,  late  Demonatrfttor  on  Anatomy  »t  St.  George't  Hospital ;  tht  ]>Imh> 
tiona  jointly  by  th«  Author  and  Dr.  Carter.     A  now  Am«ricao.  ffom  the  firth  eBtftrg«4 
^m      and  improved  London  «dltion.     In  one  magnifio^nt  imperial  ocUto  tuI time,  of  nearly  tr 
^1     pftgti*  wi^tt  4^^  large  and  elaborate  eng;raving«  on  frood.     Friee  in  olotli,  %t  M  i  1^ 
B      th«r,  raised  bandi,  $7  00      {Lutrltf  Pubtah^dy 
The  author  ha*  endeavored  in  this  work  to  ooTer  a  morft  extended  rang*  of  ipn> 
tomary  in  the  ordinary  text-booka,  by  giving  not  only  the  details  neijesflary  for 

al«o  the  application  ofihofle  detaili  in  the  practice  of  medicine  and  gorgery,  tb^P  fru  .^i  r-  

a  guide  for  the  learner,  and  an  admirable  work  of  reference  for  the  active  practitioneir.     The 
I  graringi  form  a  special  feaiare  in  the  work,  mnny  of  them  being  the  ait*  of  n at nre.  nearly 

original,  and  haTing  the  names  of  the  varione  parts  printed  on  the  body  of  the  out,  in  plaet 
figures  of  reference,  with  deseriptiona  at  the  foot.  They  thus  form  a  complete  and  splendid  atfi' 
whieh  will  greatly  asiiat  the  atadeni  in  obtAlning  a  clear  idea  of  Anatomy,  and  will  *lao  "~" 
refrefh  the  memory  of  those  who  may  find  in  the  exigencies  of  practice  the  neeea«ity  of  ^ 
the  det&ilB  of  the  diaseoting  room ;  while  oombinlng,  a«  it  does,  a  complete  Atlns  of  Anatoi 
a  thoroQgh  treatiae  on  ayatemstio,  descriptive,  and  applied  An  atomy,  the  worH  will  be 
eaaentiitl  nse  to  all  physiciana  who  receive  jftudenta  in  their  ofBcea,  relieving  both  preceptor  fti 
pupil  of  much  labor  in  laying  the  groundwork  of  a  thoroagh  medical  edncation. 

NotwUhatanding  the  enlargement  of  tbig  edition,  it  baa  been  kept  at  its  former  7#f7  tteJenle 
price,  rendering  it  one  of  the  eheapeat  works  now  before  the  profeasion. 

The  tlSu«tr«>ti:<a<«  Are  beAnUfulljezeooted,  &ad  r»ii-  |      Trom  lime  to  timn,  m  naeeetiklTe  e^ttloiia  ^ftve«p- 

Ider  tbU  work  AK  iDdlMp«Qii«1)1«adjtiDct  to  th^  llbrftry    p#ar«)d,  w«  hate  bftd  tim^rt    j  lo^oi^r 
of  the  anrgAMii,    Ttit«  remark  ftpptleh  with  grri^al  foree  |  the  geanral  Jiidgm«&t  '^ 
to  (how  attfgeoop  prwtinlog  nt  a  dlf^tKoct^  from  oar    Qray'i  ABfttomy.— <[?iri 
Ufgfi  elliea,  a«  the  .jpp.irtnnlly  ^t  refreehUt  ihelr  j      Altogether,  U  U  uaq 
memory  hy  netufcl  dtiiseetton  i«  not  alw»y«  attain-    ^^^  eerrlceable  tenl  t 


able,— CTuitaita  Med   Journal,  Aug.  1870. 

The  work  ietoo  well  ktiowu  and  appreciated  by  the 
profeitiloa  to  need  any  oommenL  No  mrdical  man 
CAU  aJffurd  to  he  wllhoat  U«  If  itft  only  merit  were  to 
•rrTa  Nt*  a  reniiliDder  of  that  whl«h  bo  «Of»a  beootnes 
forfottea,  wb«a  tt*^l  called  1d(o  frequent  nae.  rli.,  the 
relailon*  aud  eam«A  of  the  complex  orgaolaiii  of  the 
hufivaa  bod  J  The  pre««Dt  edtttoola  much  Improved, 
^(*nl(/tjrnin  Mtd   Gn*eH«,  July,  1870. 

Qr«y*i  ADatciTTiy  bar<  been  so  long  the  atandard  of 
p«rf*>cilo&  with  orery  *  Indent  of  a&atomy,  thai  we 
Deed  do  oo  more  Ihao  catl  attention  to  the  Itnprove- 
neot  la  thepreaeot  edition.— I>afroi(  ttwitte  o/ Mid. 
nnd  Phurm.,  Aug.  1S70. 


beea  preaented  to  ibt« 

ooutr&iit  to  the  dry  ar]<i  i>i<<H''^m>. 

ttame  subject  thrr»ii{ifh  which  Iheir  f 

gled  la  day»  gone  by  — JT.  T>  M*^l 

1570, 

To  oommeud  Gray'a  AnatAmy  to  the  s^edtial  pr 
feealoQ  in  almoat  an  much  a  work  of  4npf^r«rogalli( 
at  It  wanid  b«  to  ^ire  a  faToriiM«'  '^  W^lj 

Id  th«i  retijciouji  preAti.     To  Hay  f 
eompletr  And  coovirnlaally  arrange'  ^  ^ftun 

kind,  la  to  r<tpeat  what  ea4*h  iieD«ra;«>ta  >»f  nai^ttit 
'earotnl  a*  a  tradition  of  tb#  0ldi<<r«    atsd  T«nf  tl 


has  I 


by  peraonal  experteaee— J^ 
I  17, 1670. 


CfMITR  (HENRr  H,),  M.D.,        and  JJORXER  {WILLIAM  E.).M  IK, 

Prof,  tf/ Surfftry  in  tht  Uni^  of  Pttnna.,  *c.  Lai*  Fro/,  o/  dnaiomp  in  tkt  Univ^  «•/  Pw^mna^t 

AN    ANATOMICAL    ATLAS,  illustrative  of  the  Structure  of  the 

Human  Body.     In  one  volume,  large  imperial  oot»vo,  olotbi  with  ftbont  six  handred  i 
iifty  beautiful  figures.     |i  ftO. 
The  rt«n  ^f  »>^'*  AMn«,  which  renders  14  bo  peeu- 1  the  klad  that  baa  yet  appeared  ;  aad  we  mtitt  edJ 
llarlv  f        •  ilaol,  and  itfiinperbar.  I  the  very  beaatifnl  manner  in  wblf"  t  orJ 

\  lUtu  Uready  pointed  out.  We  t  ii  bo  cr*«ditable  to  the  conntrj  ax  \ag  { 

tntii-«  -^L  apoQ  the  completion    ocraatioaal  pride.— J^marienn  Me  '  ^^ 

of  thlK  AtU««  art  u  i«  the  moat  oonvenleDt  work  of  I 


CfCHAFER  (EDWARD  ALBERT).  MD., 

*^  AfnUtnni  Frn/*innir  of  phyftiulogy  in  Univt.rfUy  CoHffft,  L(m*tttn. 

A  COURSE  OF  PRACTICAL  HISTOLOGY:  Beirifr  an  IntrorhirttoiT 

the  Uae  of  the  Microaoope.     to  one  hacdaome  royal  12mo.  volume  of  ^04  pegea,  ^il 
nameruuB  illaatraiioDa:  cloth,  $2  00.     {Just  ReaJ^.} 
We  are  very  tnurb  pl^jwmj  with  tb*  Umk^  whirh  |  tlcalllitli*  hnndlxtnk  i>f  Ui^  twnt  methfdanf  tna^liwbl^ 


ira  *rhal  U*  dOt  itr 
'  .  liow  u>  do  iL — Jirni 
Arril,  1^77. 

It  U  devotiHl  wholly  to  the  uae  Of  the  mlcmn'ope  \n 
the  study  of  biitc<log:y ,    It  ii  a  very  thorough  aad  prae- 


1e>77. 


»  auii  rvikuliiv  ii«Adbin>a*— «iV<w  Mntudiu^,  Aley  IS 


HOR^RrS SPECIAL  AU ATOMT  AHD  HISTOLOGT, 
£tthth  vdttloni  ext4f»eir<*lT  ravUad  and  mitdlftad  i 
la  I  Tuln.  tivo.,  of  over  lOitOpa^ea*  with  Bore  than 
3f»0  wnod*ent«  '  eloth,  f«  Oft 

HODdEV  PRACTICAL  DmSECTfi^^K  Scoed 
Edit  Ion,  tbflionarlily  rnvti>«id.  In  one  seat  myal 
llmo.  Tolnuie,  b(i]f  botind,  |2  00, 


8HARPET  AKHQITAIN's  17rM\!^  J\  ViTnjiT 
TiMad,  wHb  5ote«  uti 
M  r>..  Pror«»*or  ftf 

Penniiylranta      Couij     ....     _.:_. 

umen,  of  ahoni  1^>  »*§:»•,  wliltwjl  iU«MfeU9 
«loll<,#0OO, 


HiNBT  C.  Lia'b  Publioationb — (Anatomy), 


TXTILSON  (ERASMUS),  F.R.S. 

^^  A.  SYSTEM  OF  HUMAN  ANATOMY,  General  and  Special.    Edited 

by  W.  U.  GoBBBCHT,  M.  D.,  Professor  of  General  and  Surgical  Anatomy  in  the  Medical  Col- 
lege of  Ohio.    Iliustrated  with  three  hundred  and  ninety-seven  engravings  on  wood.     In 
one  large  and  handsome  octavo  volume,  of  over  600  large  pages ;  cloth,  $4  00 ;  leather, 
$5  00. 
The  publisher  trusts  that  the  well-earned  reputation  of  this  long-established  favorite  will  be 
■Lore  than  maintained  by  the  present  edition.     Besides  a  very  thorough  revision  by  the  author,  it 
kas  been  most  carefully  examined  by  the  editor,  and  the  efforts  of  both  have  been  directed  to  in- 
troducing everything  which  increased  experience  in  its  use  has  suggested  as  desirable  to  render  it 
a  complete  text-book  for  those  seeking  to  obtain  or  to  renew  an  acquaintance  with  Human  Ana* 
komy.  _ 

fJEATH  {CHRISTOPHER),  F.  R,  C.5., 

•*-*  Teacher  «/  Operative  Surgery  in  UnivtrBity  College,  London. 

PRACTICAL  ANATOMY:   A   Manual  of  Dissections.     From  the 

Second  revised  and  improved  London  edition.     Edited,  with  additions,  by  W.  W.  Kbbm, 

M.  D.,  Lecturer  on  Pathological  Anatomy  in  the  Jefferson  Medical  College,  Philadelphia. 

In  one  handsome  royal  12mo.  volume  of  578  pages,  with  247  iilustrationi.    Cloth,  $3  60  ; 

leather,  $4  00. 
Dr.  Keen,  the  Ameriean  editor  of  thi»  work,  In  his  tatntng  ita  hold  npoa  the  slippery  slopes  of  anatomy, 
preface,  sayn :  "In  prenenting  this  American  edition  ^8t.  Louis  Med.  and  Surg.  Journal,  Mar.  10,  1871. 
of  •  Heaths  Practical  Anatomy,*  I  feel  that  I  have  n  »pp«arB  to  as  certain  that,  as  a  galde  in  dlsnee- 
been  InHtrameutal  in  supplying  a  want  long  felt  for  ^^^^^  ^^^^  ^^  ^  ^^^jj  containing  facts  of  anatomv  in 
a  r*al  dissector's  mannal,"  and  thl?  assertion  of  its  ^^j^f  ^^^  easily  understood  form,  this  manual  is 
editor  we  deem  Is  fully  J ustlfled,  after  an  ezamina-  complete.  This  work  eonUins,  also,  very  perfect 
tton  of  it*  contents,  for  it  is  really  an  excellent  work,  illustrations  of  parl»  which  can  thus  be  more  easily 
Indeed,  we  do  not  hesitate  to  say,  the  best  of  its  class  understood  and  studied ;  in  this  respect  it  compares 
with  which  we  are  acquainted  :  resembling  Wilson  fi^^orably  with  works  of  much  greater  pretension. 
la  terse  and  clear  description,  excelling  most  of  the  ^^^h  manuals  of  anatomy  are  always  faTorite  works 
so-called  practical  anatomical  dissectors  in  the  seope  ^m,  medical  students.  We  would  earnestly  recom- 
of  the  subject  ami  practical  selected  matter.  •  .  •  mend  this  one  to  their  attention  ;  it  has  excollences 
In  reading  this  work,  one  is  forcibly  impressed  with  ^^^^h  mak<«  it  Taluable  as  a  guide  in  dissecting,  as 
the  great  pains  the  author  takes  to  impress  the  sub-  i  ^^u  „,n  Undying  anatomv— JJu^a  to  Medical  and 
)eet  upon  the  mind  of  the  student  Ue  is  full  of  rare  |  SurgiealJournal,  Jan.  1871. 
and  pleasing  little  devices  to  aid  memory  in  main-  i 

T>ELLAMY(E.),F.R,C.S 
^     THE  STUDENT'S  GUIDE  TO  SURGICAL  ANATOMY;  A  Text- 

Book  for  Students  preparing  for  their  Pn^s  Examination.    With  engravings  on  wood.    Id 
one  handsome  royal  12mo.  volume.     Cloth,  $2  25.     (Lately  Publiihed.) 

We  welcome  Mr.  BelUroy's  work,  as  a  contribu- 
tion to  the  study  of  regional  anatomy,  of  equal  value 
to  the  student  and  the  surgeon.  It  Is  written  in  a 
clear  and  concise  style,  and  its  practical  suggestions 
add  largely  to  the  iniHrest  attaching  to  its  ttchnical 
details  — Chicago  Mtd   Examiner,  March  1,  1874. 

We  cordially  congratulste  Mr.  Bellamy  upon  hav- 
Ing  produced  U  — 3f«d.  Times  and  (iat. 


We  cannot  too  highly  recommend  It.- 
Journal. 


-Studsnre 


Mr.  Bellamy  has  spared  no  pains  to  produce  a  re- 
ally reliable  student's  guide  to  surgical  anatomy- 
one  which  all  candidates  for  surgical  degrees  may 
consult  with  adTantase.  and  which  posse^•>es  much 
origiuAl  matter. — Mt^L  Press  and  Circul'tr. 


riLELAND  (JOHN).M.D., 

v^  profe$nor  of  Anatomy  and  Physiology  in  Queen*  9  College,  Gal  way. 

A   DIllKCTOllY   FOR  TlIK    DISSECTION  OF  THE    HUMAN   BODY. 

In  one  small  volume,  royal  12mo.  of  182  pages  :  cloth,  $1  25.  (Now  Ready.) 
This  work  makes  no  pretensions  to  be  a  manual  of  descriptive  anatomy,  the  aim  of  the  anthor 
being  to  furni$ih  8uch  instruction  as  will  enable  the  student  t^  make  the  most  of  his  opportuni- 
ties in  a  practical  course  of  dissections.  It  in  nowise  supersedes  the  ordinary  text-books  of 
anatomy,  bat  in  conjnuction  with  them,  will  afford,  in  a  clear  and  compendious  form,  the  infor- 
mation required  as  a  guide  in  the  dissecting-room.  The  anthor  is  well  known  as  one  of  the 
most  experienced  practical  anatomists  in  Great  Britain,  and  has  here  recorded  the  reyults  of 
many  years'  assiduous  labor  in  guiding  beginners  through  this  arduous  part  of  their  training. 

The  distinguished  Professor  of  Anatomy  in  Oalway 
has  done  good  work  by  the  public  alinu  of  this  •mall 
volume.  EvorystudoDiofanHlomyworkingintho dis- 
secting room  muBtoftPn  have  fell  the  waut  of  a  short, 
conclse,and  handy  guide  to  bis  work.  This  he  will 
find  In  the  '•Directory."  The  directions  are  short, 
not  overloaded  with  facts,  and  can  easily  be  read  over 
b*>fore  beginning  a  part,  so  that  in  a  short  lime  a 
workinjc  plan  of  the  proposed  method  of  procedure  is 
brought  clearly  before  the  student's  mind  We  cor- 
dially recommend  every  di»w'clt»r  !o  provide  himself 
at  once  with  thlh  fhort  hut  Inmluable  "Directory." 
^Edin  Mtd.  Journ.,  Feb.  1877. 


This  is  a  plain,  couTenient,  dissecting  guide,  to  be 
used  over  the  subject.  As  such,  it  will  commend  it- 
•<eirto  the  student  by  the  lurid  compositlou  and  dl.-^ 
tioct  directions  of  the  author.— Jfrd.  and.  Surg. 
Reporter,  Feb.  1877. 

This  volume  does  not  Interfere  with  the  text-booka 
in  comra  >n  use,  but  merely  sapplAments  them,  and 
prepares  the  dissector  for  many  practical  dilBcnltles 
that  are  apt  to  perplex  the  inexperienced.  1 1  Ih  of  a 
ronTenieatsixeforcarrylngin  the  pocket,  and  nhoald 
be  in  the  possession  o(  ererv  i>tudent  of  medicine. ■» 
y.  Y.  Med.  Journ.,  March,  1877. 


fJA  R  TSHORNE  ( //  F:NR  V)  ,  M.D„ 

X2  ProfesBor  of  Hygiene,  etc  ,  in  the  Univ.  ofPenna. 

HANDBOOK  OF  ANATOMY   A^D  PIlXS\0\aOQX,    ^^^^t.^'^^N- 

Hod,  rBtised.  la  one  royal  1 2 mo.  Tolame,  wU\iMO  ^oo4^uU\  c^<i^.VA^  "^^^  VJ***^  ^*** 
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Henry  C.  Lea^s  Publioatio!I8 — (Phygiologyy 


flARPENTER  (WILLIAM  B),  M.I>.,  F.M.S.,,F.G^,  KL,S.. 

V  Regtttrar  <o  t^nivtrtUi/  of  London,  ftc 

PRINCirLES  OF  HUMAN  PHYSIOLOGY;  Edited  by  Henry  Powkr, 

MB.  Lond.»  F  RC.S.,  ExAmin*^  in  Nmurul  Sci*ncM,  XTt^---'"    ^f.^A       i  .,- 

American  from  th«  Eighth  Uevi««d  and  Enlargfd  English  E  i 

liona,  bj  FftAHCis  G   Smith,  M.  D^,  Profeaaor  of  tb«  Inniitutt^ 

sity  of  PennfjIvEnia,  «to.    In  one  verj  large  and  hand»bine  octavo  v^^luuiet  ot  It^ 

with  i»  o  plftieA  and  373  engravinge  on  wood ,  oloth,  $550;  katber .  1 6  SO .      ( iVWc  II 


11 


TKe  great  workt  the  crowning  labor  of  tbe  diftinfrai#bed  tuthor  and  tbrongh  wbicb  00 
generatione  offtudtjiitt  have  acquired  their  knowledge  ofPhyfiol^^jr.  h»*  heoo  altaoet  axfUiai 
phoeed  in  the  effort  to  at^apt  it  thorough] j  to  the  requireuieni  n  ecienee.     Sioec  I 

a|»pearance  of  the  laat  American  edition^  it  hai  bad  several  vf^  jf  dperiencfrd  band  <»f 

Mr.  Power,  who  h&f  modified  and  enlarged  it  eo  m  loiutrudi..  L.ii  in  iiuportaoi  in  the 

inre9tigution>  and  disooreriea  of  fingUnd,  France,  and  Gernaanj,  retuittng  in  as  entargeaieiit  ef 
about  one  fourth  in  tbe  text.  Tbe  seriei  of  illustrationa  ha«  nndergone  a  like  r^wU'^f^Ty,  n  lnr|?e 
proportion  of  the  former  onei  having  been  rejected,  and  the  total  number  imv  f 

four  hundred      The  thorough  revision  which  tbe  work  b&«  so  reeenlly  receive.*'  1 

rendered  aQse<se«#ary  any  elaborate  addition«  in  thit  country    but  ibe  Ameti...^ 

feMor  Smith,  but  introduced  mob  muttern  as  hit  long  experience  baa  ihown  bim  to  be  rr 
tot  the  student.     Every  care  hne  been  taken  with  the  typogr*phical  execution,  and  ibe  ^ 
prese&tedr  with  itt  thou>iand  closely^  but  clearly  printed  pages,  a^emphatioallj  tbe  text  !• 
tbe  atadentand  practitioner  of  medicine— the  one  in  whioh,  aii  hereto  fore »  ef  pvcialcarr  isid  ^r 
to  ebow  the  applieationi  of  phytiology  in  the  variout  practical  brBncbef  of  medical  *ci4^«i.t 
Notwithstanding  its  very  great  enlargement^  the  price  ba»  notbetn  increaaed,  rendering  thia 
one  of  tbe  cheapest  worka  now  before  the  profeftsiun. 


ten  on  »leep  and  eomnacnbnUwm ;  cbaptert r>o  er ! 

Tb«  tn*»rit«  ijf 
knnwii.  iumI  i%i'\<i 

(0  <  I  " 
j>rH 


What  an  eaormoun  labor  the  editor  ba«  bad  to  perforiii, 

Incorporating  into  tbe  text  the  i«r»lat«d  dlv'OTerlo*^,  and 

ob*«trTntiau8  of  TariunA  Hutliorn  t«.  the  tlitTerent  Ui«i|t4Hrt- 

taenif  of  phynlolofcy,  luiir  he  partly  fC5lhvred  from  bin 

preftM^iv    J>>noti  tMlliioff  U,  InJeihl,  a  vaoHt  arduous  tiu^k^ 

and  one  lo  wLicb  but  fei^  would  aspirtf,  for  the  Tepula- 

Unn  ici^tnod  U  by  no  meana  pro|>ortiooiitv  to  thn  it^iftr 

frtpvudtHl.     In   tbif  ctk*¥  the   wrvrk   )i  t"  ^«eD  tft*ll   •ml 

fnUhf'ully  duno,  arjii  Dowemn  >'  it  rxhibilKl  in 

Iniruiluclnf^  *o  niu>*h  tU'tt  i*i  n  mg^  iha  work 

to  thorou^bly    •' Curf^euter  *   i  aller   ail— 

Oftiet  Mtitf,  and  Suri/.  Jnutn.t  tvtj.  1^77 . 
♦♦Oo**t|  wine  n«ed#  no  bu^h"  iiiyBi  tbe  prorerb,  atut 

an  old  ami  Iniiliful  M-riaot  like  the  "  Itn;"  Carpenter,  n- 

earcftttty   ^  -r  ne  tbiK  edition  htm  bc>en  by  \lr 

Iluory  I*"'"  '[«  or  no  cotDtDendntloD  by  ut 

Sudienoriii  -•  tjnTerwc^&ntly  b***n  mndfia^xn 

L , JillUlOllOgl  ".  tbiit  what  wiui  THfrfeetly  new  a     la«i  lUiih^viAt  t^Jittr^o  — X.  1 

iftlrarivvM  ,  owa^t  Ifit  Uarl  beenart-cdtiid 

and  atlablt  ;   r  jeara.     In   Ihli   eDeyclnpzHlie 

way  it  in  uuiivaiik^-^l.    lUr^,  aa  It  peeiua  to  usi,  in  the 

great  xtklof  of  the  bctolt:  one  is  «afe  in  irendin^  a  Atutlent 

fwib  H  con- 

vey, i'  win 

tbi'fi  i  ,       tJa^etu, 

Feb.  1;,  \i>:\i. 

Tbu«  roily  iir<»  treated  the  ^tnictureand  fUnettvnf  of  all 
the  important  organe  uf  tbe  body,  while  there  are  ebep- 


A  nv»f%*  H^Tttiiifh  wrtfk 
f 'Und.     In  ''  ■     •"   "--  '  ^-•' 
«uarchefl  iwr 
tloner  nUou 
JrufMirtant   .,.  ,jj 
i/td  iind  SHty.  J 

W-  ri^,;isr.1   It,  :, 


uiMjicirip   ■ 


r'TRKES  [WILLIAM  SR!^HOUSE),  M,D, 

A  MANUAL  OF  PHYSIOLOGY.     Edited  by  W.  Morrant  Bakbi 

M.D.,  F«R,C.S.  A  new  American  from  the  eighth  and  improved  London  edition.  Will 
about  two  hundred  and  fifty  illastratione.  In  one  larg*  ftnd  bftndaome  tojMi  ISao.  to 
ume.     Ctoth,  |3  26;  leather,  |3  75.     {Lafety  luu^.) 

Kirkes'  Physiology  hav  long  been  known  sa  a  concise  and  exceedingly  oonTenfenI  i^yi-V**! 
pre^entiug  within  a  u arrow  com pae«  alt  that  ia  important  fur  tbe  itndent.     Tr  hi 

which  »ucoe«aire  editions  bare  followed  eaoh  other  in  England  baa  enabled  thf  c  | 

thoroughly  on  a  level  with  the  change*  and  new  dleooveries  made  in  the  soiencc:.  ....     „       .,...-4j 
edni'tn,  of  which  the  preaent  is  a  reprint,  baa  appeared  so  recently  tbat  it  may  be  regarded 
the  iateat  a«cea«ible  exposition  of  the  subject. 

On   the  whole,  ihere  is  Tery  little  ia   the  book    l 
Which  ftltburtbe  ttodenl  or  practitioner  will  aotfind 
of  praolleel  value  «Qd  cuQiilileQl  ^Itb  oar  present 
knowledge  of  thtu  rapidly  chaoglag  teitmeo  ;  and  we 

I  b  i7«  a>  heAltatliia  la  eMprerwinf  oar  opinioa  that 
thij*  f*l|{tith  edition  1«  one  of  the  beet  handbookeoe 

^  piiyj'loiMgy  wUkh  we  hare  in  oar  laugna^e.-^^V,  X, 

\  M^d,  Htarr't,  April  K*,  1&73, 

Thtf  ruluRie  mki^bi  well  be  o«ed  to  replace  ntaay 

'•of  tbu  pbyitl<>luKlcat  fext'buak^  In  nei»  In  thtiscoub- 
try      It  reprt'inuiK  m<irM  accatately  than  the  wctrkt 

ffOf  Dfrltoa  or  Filcit,  thci  prenetii  etalH  of  our  kaowl- 

[•ilite  of  uioet   phy«(Mlufiral   que«tloO«,  wblle   If    Ifi 

1  much  lew  balky  and  far  more  readabte  tbaa  tbe  tar* 


1^7 'V 

In  Uh  ei]larg<^d  form  itle^la  our  <tplaloa,  aitU  lb 
best  bi>ok  oD  phyAiMi..i^v    n.i^.i  aaeful  I9  the  eiadeat] 

Thlb  la  nndnni.r  -1  wwrV  f.?  •tn'^e-et*  it|! 

phy«ioli>gyexlaiii  "   '    "' 

if  more  uearly  1 
pbyiil»lo|(y  thao  m 
pHiroU  Rn.  t^f  Med,  Ptiarm,,  &^f,  U7:L 


-■-^  Brof«MH>r  nf  Phtfrloloffy  in  tkw  ffttlUff*  of  Phyttdnttnn  and  SurgmonJt,  JV*tff  Ttrrk,  Ac. 

A  TREATISE  OX  HUMAN  PHYSIOLOOY.    Designed  for  the  u&e 

of  Stad^ntf  ind  pTmctitiimerii  of  Mfidi«ine.  6Uth  edittoo,  ihoronghlj  roriiierl  nml  mljirfr*'*!, 
with  three  hundred  adiI  #isteen  illtt^lraliona  on  woud.  In  uoe  T«ry  b«»iiUfalaotAvo  vt>l> 
am«,  of  ovfir  800  paget.     Cloth.  $&  AO  ;  k»ther*  $6  5U.     (Jn^r  ffffiWJ 

Frttw  fAi  Pftfat*  to  tks  Stxtk  Btittiffn. 

tn  the  pr«»«Tit  editfon  of  thi«  hrtolt,  whil^  evorj  part  hrif  p^ceit'cd  n  cnreful  r«vWnn,  tho  ori- 
ginal pTsin  of  afraDg«mont  b&a  !>«««  ehiiDged  ooljr  »o  f&r  *»  ww  tiacef5«ry  for  tbo  introdaolion  of 
Dew  mAt^rinV 

Tbip  jidi^jUonii  ami  nlt^rntinns  io  tfa^  letl,  requiaite  to  prtiicnt  QOQ<?ti«tjr  the  growth  of  poflUW« 
pbTMi4'l4igic;il  knowledge,  have  re.fuU«<l  lo  tpite  of  tho  attthor^ii  enrofiii  ctforlv  cit  cond^nfiitiniit 
in  an  inereafe  of  fully  Rfty  |><>r  cent,  in  the  mntivr  of  tbik  work*  A  cbAnj^f,  bi>w»v«r,  in  the  ly- 
p4iffr»pbi<iil  nrriing«uient  h(^a  acooiomotlntod  these  additiont  without  undue  «>olargriii«nt  in  tht 
butk  uf  the  irolnme. 

The  new  obemienl  noUtion  and  noraencfatare  ar«  introdQced  into  the  present  edition,  at  bar 
Injf  nciw  CO  j^eneraVty  taken  the  place  of  the  old,  that  U"  coTiftijiion  ri-*  ----i*  •>  ■-,  *k.  r  -' — '^, 
The  centij^nde  .•jHtem  of  ttienftir«iPetitM  for  leofctb,  volume,  ftud  ^  •« 

meanitrcQiontf  beinj?  lit  prr^ent  atm4>fit  uoirertntly  emptrtyed  in  ori^-  -n- 

ttODi4  tiod  their  piibiiijhed  aocountji.     TwmperntureB  are  given  to  tlegru^ot.  i4  ibe  cfriiligrHJt-  f'^alef 
uautitly  neeuuipiinied  by  the  eorreepondiog  deg^r^es  of  Fab  ren  he  it 'a  ioal«»  inclf>««d  io  bracket*. 


llurJuic  I  hi*  f>A«t  f«»vf  y«*«ir«  #*r«!iral  oew  work«  on  phv- 

•lOl'lfV,    »hil     TM'i^    r.  Ill  |..rr'-   Ml     I'I'I    ^Viifl,  f..    l.rH  m   ^  ftii'i,  r»<ii, 

»!  4. 

«r  V  .,:  _  .  rK 

and  JEzMmtMrr,  JaJi,  I^TCi. 


A. 

rrT»»l  work  Him  UrtJUKht  it  tbrwn  r 

ii-,,i:  .1  nilrRi-n-»'»  of  tin''  'IhV,  fttid  r«ml»  r 

It.  «.-- U  l4*k.^ ''t4'j  I'fii".  II'"  I  T  •tutlenm  «!• 

tauL — X*i»hvilffJ*>Htn  Jan.  1974. 

P'-'-    -»■■ --     --  *  '-    l'l,v.^,,l,.,»T 

pi. 


of  itt  old  lltui*  portk^tk^rttr.    Thf  lut^hftnloel  f^xvoutl'tn 
tit  tbtr  *"rk   i«  iiU  Tin!  iiii  l)tf  aoitr^O.— /Va^ruM/ar 

|t«  -    ■'  '   ^    '  .'       '  •  '■         .      nt. 

Oi'      ■  ln>- 

In,  l„« 

•fl 

.-    iiH*   .'-ni(||.i'  rn.fj   m 
<   •rtjfk   In  a»itii|irpl<ly 

'      Uft 
111 


not  '^■■i'!;3 


T*> 

i>^n-A«»i1  w 

•  '■ 

'in*  wiifk  Sti 

br.^ 

.    ,.>_.-.  _i  .   r 

n< 

l»i 

pUtl,J      ...       U^...,.-...      WUJM. 

14 
m1  -Ail*'  iiiU-im  Mtd^tul 


"vif  liumiilo  opinioa,  ttm  ll»«*'t  t««^i  bm  k  r.Q 
in  »tjy  Una  orUogoa^, —  The  tV<'«f<!,  Not, 


D 


UNGUSON  {ROBLED.  M,D.. 

Pr*>f*^«Gr  of  fnHUuiat  of  Mfftiritm  tn  Jnftrium  Medifol  Ootteg*,  phiLuUtphin. 

HUMAN  PHYSIOLOGY.    Eiglitb  edition.    Thoroughly  revised  and 

ezteosi^elj  modified  and  enlarged*  with  five  hundred  aod  thirty-two  iTIustrationi.     In  two 
lar^e  and  handfomelj  prioted  oetavo  volumes  of  about  \bOQ  pti^et,  cloth,  fl  flo. 


TEBMANN  {C,  O.). 
^  PHYSIOLOGICAL  CHEMISTRY.    Translated  from  tho  second  edi- 

_  tion  by  Qcorow  E   D4t,  M.  D,  P,  R.  R,,  kc,  edited  by  R.  K,  RoaiRJi,  II.  D,  Profet-or  of 

Chemintry  in  the  Medieni  Ivepartment  of  the  Univeniity  nf  PpHn-sytviinia,  with  tlluKtnttinoa 
•elected  from  Funke's  Atla«  of  Phyriologieal  Cheinl^try,  und  an  Apj^ndi*  of  pint*-*.  Cob|. 
plete  in  two  large  and  hamliioaie  ooCato  voittmee,  oontainicif  UOO  pages,  with  nearly  tw^ 
tiondred  ilJiutratio&i,  olnLh,  $0  00. 

^T  TffJt  8AMR  AUTffOR. 

MANUAL  OF  CHEMICAL  PHYSIOLOGY,    Translated  frmn  the 

^mian,  with  Note*  and  AdditlATm,  by  J  CtrK«TO<f  Moaitifl,  M.  D  ,  with  nn  T 
B^eay  on  Vitel  Pirroe,  by  Prof«f»«iir  $*utTRL  J*ric«oTf,  M.  D,  of  the  TTniverjfih 
Ti>nka     With  Uittiiin^tionti  ofi  wood.     Tn  one  very  bardfonie  oetavo  tolame  oj  -^v^^  r«i:*« 

oioib.iin 

\ik  nixa  \«.t^a   %^%\  Vx*eL%«veBt*  %^%%>^^ 


Hehry  C.  LgA^s  PuBLicATiowg — (ChemJMtry), 

ATTFIELD  {JOHN),  Ph.  /),, 

Pn^/eK>njr  of  Fractient  fThefHttirytothe  Pfiarmnetntte^tt  l9^>Hjtty  ^/Or^tt  Brituim,  *e. 

CHKMISTHY,   GENERAL,  MEDICAL,  AND  PHARMACrTTTTriT. ; 

inoltidiiif^  thtf  Chemi^tTy  of  the  V,  S,  PhiiriDn^op<eift.     A  MahhaI  of  the  0*  # 

of  the  Science,  and  their  Appliefitina  to  Mediojtie  iind  I'hiirmMcj.      Seretm  '■ 
tioo.  reFiMC  from  th«  Sixth  Entfltnh  edition  by  the  nulhor      In^ne  hftodflotuts  jajxi  }Zm^, 
Toltime  of  6fl8  page*,  witbS?  ilJuftrfttioue  :  el«>th,  |3  75  ;  leftther,  $3  2&       <.//»#*  I%*mf4  { 
Thi»  •rorkhftireceived  n  very  cnrefol  reTtfioti  it  the  bitnlg  ofthfl  «ihr 
mbleincreafe  id  aiie.  tcgether  with  the  Addition  of  »  hnodsume  ierte' 
•tnDding  theie  iinproveioentf,  the  price  hiw  been  iniuDtHined  at  the  1\    .„ 

A  iHwk  whi«-b  bM  paiMitHt  tbrou^^U  ^ii  ediUouAin  nine  |   howc»viin  Ia  mat  ftiit*h  m  lit  t'« 
yeftP*  n*»«1p  frnm  jiournuHstff  r»nl y  piioh  ftnnn»iTi»**nii»Tif*  J   th^  9xp#r(m*'fT|4  rlt^TOfiliif^i  r-r.  I 

nj  ,ir,  ■--    tf,  Xcej]  th*»  pro  ft"-  '   ■■   -'  '^  ■  ' 

con'*  'f'^  the  »itthor  iri 

thiT.  ilnut  ^ith  the  r'ODi! 

\hh\^  i.ciMr-  VI*  J1  ^roiiirh4  nbremftc/  Ln<.-  tiLa-.--. — t  fmn.      ^oi, 

Jlf«/.  r/we*,  Oct.  2«,  U76. 


Oftl 

t«*ttJU    .      .        . 

plvn^tf'd  with  it.  And  oti 

ht»<!  r.t.l..r,'..,1    .-  Iri.-.iL. 


t  lu  » toxt-bAok 
I  iTPOf  Fhftrrii 
.  fmm  our  t' 


lu  th(^  \vi\.iuTtkXf\rx 


of  »new,re¥|ited, 

ry  U 


allv  : 
•tr^ 

hiM  u  -    ", '  —  --    '  .  '--^ — '  - — 0-— 0-- 

Tbn  !Mwk,  Kt  »  '«''*^1  f»rr»Ti?«d  •▼«**»!»,  tntTrndii''M  the 

Mm  lit 
per- 

ly  io 

The 

uaU<-d   to 


Btu.i. 

eB4i 
re^  t  . 


pr«vvnt  the  rondei"  Irom  guitini  tlnsd.    ThJ*  Torfetj, 


c«l  ^ 
of  . 

•  D.I 

Ab  K  rODJipArX  Ufttlflnl  of  Lh. 

n^tror*'  ftiid  tbtir  "      " 

inacy,  il  hiM  nil 
n*vi»'lon  It  T«H^h  I 
tim*?     The  Am 

AopervMon  —li 

A'lmlriiblv  »uiiir>[iut  ti.  tii,  n.. 
Atlanta  M/$d.Jt^um,tQ\:i  ItjTU* 


of  luvtii'tl  •tiiJmu,— ' 


pOWNES  (GEORGE],  Ph.D. 

A  MANUAL  OP  ELEMENTARY  CHEMLSTRY;  TheoreticftJ  and' 

Praotifivi.    With  one  bandred  and  ninety-neven  illtiiitrfttioiii.    A  Rew  Atueriofts,  frun  Iht 
tenth  and  rerinecJ   London  edition.     Kdited  by  Rob  but  BRtr>f>ftt,  M.  D.     I»  on«  UrM 
royal  12mo.  TOlnme,  of  ftbont  850  pp.,  cloth,  $2*75 ;  leather,  f  3  3d> 
ThU  work  i*i  «u  well  known  that  It  iieejiii  alinoMt 

»nperflD«*ri  for  ii<t  to  np^nk  *totit  It.     liha^be^'Q  it 

fftvoriie  t«i.t'bi>uk  with  tuvdici^l  «tad«iitii  for  j^htf 

and   lt«   popularity   hiifi   lo   no  redpnct  JimlDi^hnd. 

WhAnoTer  v»  hm^«  tiA4»D  con«a1f^d  by  tnefhcitl  i^tti'^ 

dents,  ftB  ban  frequontly  oeeorred^  whut  troKt1«<>i  on 

ebftmiatry  thny  nUonId  procure,  wf  bare  ftlwayv  re> 

commended  Fownoft*.  for  we  rp^trdinj  ll  &«  the  heftt. 

There  ts  no  wurk  that  comMoeF  ho  m«ny  eircellnn- 

e«e.      It  li  of  conTenient  «)*«,  &ot  proitx,  of  plaia 

periip1eaon«   diction,   rontainn   %\)    llie   mi>«t   r«c««nt 

lUooTAriea,  ftod  l»  of  rondorate  priee. — Ctnttinnttti 

jr«d.  Ueywrfory,  Aag.  lfe&. 
Here  te  a  new  nditton  which  h%»  been  loDf  watched 

far  by  e*fer  teftohflt*  i>f  cbeiii)<itry.     I  a  It*  new  garb 

Rod  tiiider  the  editor* hf  p  of  Mr,  Wttttn,  It  ban  re«a»ed 

Ita  i^td  pU«e  Kfl  th«  looft  4acc«««>rnl  of  text-book*.'- 

Indian  Xe'tianl  GatttU,  Jan.  1.  ISSA 

Larire  additlonn  have  b»en  made,  4*!ipeeia1ty  In  tb« 

depaftment  of  orgaaie  ohemtiitry,  ajid  we  konw  of  no 


c-.*iNii-.Trr,  *ji4i   In-  j.,.«ii  for  u  t^.-  tHr-r-i   mif,,r^ 
>r  it  adeou  of  pbariaaey.— (T^ictt^u  I'har^aHMi^  Ai 

U  will  eonrlnof.  ae  ber4>tofpre  t«^  b<<i>d  tb«  flr*l  raak 
II  a  tii»t-b<»ok  fi»f  ii(Qit4«i!ii»  of  medietti^.— 4m4^«t  i 
.Vefi.  S*nmin«r,  Ann  1H«J>* 

FowtiM*§  rh«»ini*try  bim  for  maey  yran  HMUtaleei 
a  rimf»i>»f  mnkii«  ^n  rttithrTrtjy  :%nd  n.-.ir  rt  r.>f»  #-» 
nil  \b  \itt  t«*nth  r  ' 
folly  np  to  thf,   I 

WlIT 

td<^. 

•  ho**-    r*)r1*   4'[   Ihr    »'tj«"ir^   c-- i,,ir„|l  J  ^,,,,..,,  ,  j-^j    jj 

mcjtit  abi^iru*e.  *jr.  y.  JTerf/fffcettf.'Se^l.  |«  l««Si 


nOWMAN  {JOHN  E.)^M.  D. 
PRACTICAL  HANDBOOK  OF  MEDICAL  CHEMISTRY.     Editcsd 

by  C,  L.  Bloxam.  Profewor  of  PrActicnl  Chemistry  in  Kmg,'%  CoMe^e.  LnndoD.      Sixl^ 
American,  from  the  fourth  and  reyited  Ent^lisb  Edition,     In  one  neat  yoluine,  royal  13ib«., 
pp.  3&1,  with  nameroai  ill ajrt rati ont,  cloth,  t%  15* 
J^T  run  SAUK  AUTHOR.    {Latf^ly  fftstud)       — =- 

INTRODUCTION   TO   PRACTICAL  CHEMISTRY,  INCLTTDINO 

ANALYSIS.     Siitb  American,  from  the  iixlh  and  revined  London  edltk^v.    Wlih  aciiBer 
ona  nitutraiioDt.    In  cue  neat  rol.«  royal  12ioo.,  olotb,  $2  7h, 


KWAFP'B  TKCHIfOLOOY  :  or  Ohemlatry  Applied  %r  \ 
the    AHij  and   t<*  M*Dnfli«tQreii     With  Am*nc«e 
addldoQf  by  Prof.  WALTea  R,  Joit.y>K]}t.     Ib  two  | 


rnry  bandpftine  octaro  yo1«iBi*f|  with   306  w^m 
eof raring*^  elotb.  §6  00* 


J>LOXAM  {C.LX 

-^-^  Prft/fMitnr  of  nhemiiittj/  in  King*g  ColUff*.  Lnndon. 

CHEMISTRY,  IXORGAXIC  AND  ORGANrC.     From  the  Second  Lon- 

dn»  Edition.  Iti  on«  verj  hfindsutiii  ooUvo  volmne,  of  700  pageff,  with &boat  300  illiutra- 
tiona.  CJoth,  $4  00;  leather,  $6  00. 
Ti  hfts  been  the  aathor*i  endeavor  to  produce  a  Treatiie  on  Chemistry  puffieiently  eomprehen^ 
■iv«  for  thoite  iitadyingr  the  science  ae  n  bri^noh  of  general  ei)ticalion«  and  one  which  a  student 
maj  u«e  with  advaniage  in  pursaing  hlnobniniflal  BtudteB  at  one  of  the  colleges  or  medical  ^uhools. 
The»peoia.J  atteDtion  devoted  to  Metallurgy  und  some  other  branchet  of  Applied  Chemiittrj  renders 
the  work  esp^eially  naefu)  to  those  who  are  being  educated  for  employment  in  manufacture. 

tUionern  who  wish  lo  revl^^w  ibe^r  chnmUt  ry,  or  hare 


We  have  fo  this  work  a  eotnplfite  and  rooatexcMl- 
ItBl  text'hriok  for  the  vt^e  of  ccboolii.  and  eao  heart- 
11 J  r«6amm«&d  it  a*  tuch. — BuUun  Med,  and  Surff. 

Th«»aborels  lb«  iHle  of  a  work  which  we  can  modt 
«oiiRef«tii1{inMly  recomm^ftd  to  Atudentft  of  chem\«try. 
It  l»  an  rta»y  am  a  work  tia  chmnlMry  con!d  be  mud*?, 
at  ibenametlDietbatlt  pretentB  afQllaceonnt  of  thai 
»rit>a«A  ft*  It  now  «taQd>.  W**  har*»  «{tokv<D  of  tbe 
workftHtditiirabty  adiipted  totbo  waoU  of  MtudeotA  ; 
It  tN  (|alie  «A  well  AuUed  tt  the  rtiqaireiueatii  of  ptaC' 


a«cft,»iioD  to  refresh  their  tiieinoHeN  oa  auy  putdl  m" 
tating  to  It.  lo  a  word,  \t  it*  a  book  (o  b**  ri*a4  by  alt 
who  wifih  to  know  what  In  tb^  chemistry  of  ibe  pre- 
neat  4iLj —AmnHran  PractitContr.Siov   1S7.1 

Prutf,  BlPicampoiiRatiie«pre-«iiiToenlly  Ih^ioeMilma* 
ble  f^fi  of  iHtr»picolly,  II  la  a  pUanare  to  r^ad  bt« 
bookfe,  fat  be  U  capable  of  making  vftry  pUln  what 
oiber  nQtbom  frequently  bava  left  very  obtcare. — 
Va.  Clinic^il  fiecorJ,  Uot,  1873. 


fJL  0  WES  ( FRA  NK),  D.Sc,,  London. 
L  AN  ELEMENTARY  TREATISE  ON  PRACTIC  A  L  CHEMISTRY 

^^  AND    QUALITATIVE  TNOBQANIC    ANALYSTS.     Speolnlly  ndapted  for  U*e  in  the 

^^^  La>>oratorte^   of  Sebooto  and  College?  ncd  by  Begin ni!<ri<.     From  the  Second  and  Retired 

^^"  English  Edition,  with  About  fifty  illoFtratiorR  on  wood.      In  one  very  handsome  royal 

I  Hmo.  volume  of  372  pages  :  cloth,  %l  fiO.      {Jit ft  Rmd^A 

I  *  It  has  been  my  aim  throughout  to  give  all  necessary  directions  so  fully  and  simply  as  to 

reduce  to  a  minlnium  the  amount  of  assistaooereqnired  from  a  teacher.  The  language  employed 
baa  been  rendered  simple  and  intelligible  by  avoiding  the  untieeeseary  use  of  scientilU  terms 
and  by  eiplaininf^  or  parapbrnsing  in  ordinary  word?  any  puoh  terms  when  introduced  for  the 
firj^t  time.  Tbe  directionn  how  to  worlc  and  thedeRcrtption  of  the  preparation  and  utie  of  ii|>pa- 
ratui  have  been  given  more  fully  thftn  is  usual.  .  .  .  The  introtiuctif>n  a4  appendices  into  this 
edition  of  the  reactions  and  methodii  of  detection  of  the  rarer  elements  and  of  the  me  of  tht 
epeoiroAoope  with  a  spectrum  obnrt,  will,  it  is  believed,  render  the  book  more  useful  to  advanced 
•tu  dents. '  * — Pttfatt. 


From  P,  A.  Ooth.  Ph  D.,  Prof,  of  Chemistry, 
Uolr.  af  Fonna, 
*♦  Cjnwev'  work  is  adtnliahly  adapted  tt>  thft  waote 
of  hegitin^ir*  in  anftlyilrftl  ohetniRtry.  A  d1s(lDfQl^h- 
tijg  f''nt^»re  of  It  la  the  ml  ante  deterfptloo  ijiven  for 
tlif  ffx^cuiioQ  r|f  ea«hexperlnie&t.  AtteBlion  i«i  Crru- 
tlinmlty  r&tt^d  to  tlie  churac^eristU  rmtctiDnn  of  the 
ni«iubttra  of  the  vnr^Mi*  Rroavt;  tioinething  whleb 
Kli'^uld  alwayir  l»e  duTte,  but  whleb  la  ftmerally  dt*- 

Willi  tbU  maaual  before  hlui,  (be  adTar>e4d  iTn- 
d«)utcua  etddertake  experiuitintit  wltboixt  the  aMifit- 


atire  of  the  profefnor.  The  Mm  of  the  antbi^r  has 
beett  to  make  it  at  elmple  as  potmlble,  and  for  Ibis 
pnrpo**  be  bAA  abandoned  many  technlcat  phraitaa 
and  «nb^tit.Qted  tberefor  vimplH  paraphraied  1<»rme, 
^HiihkvVit  Med  and  Surf ,  Joum.,^  July,  1&77. 
From  J.  S.  SanAKOK,  M.O..  LI..D  .  Prof.ofCbtmUtry 
Iq  College  of  New  JerKey,  Pribceton. 
**  It  iteeme  t<^  mo  tbit  it  de«erve«<  to  r«ak  high 
»nsH>iitttlieoon*ld*"«rabte  nutnberof  urn^itl  Wiirk^npoa 
Hunlyi^cRl  cbtiiiilfltry  of  t&ie  twmul  rroin  the  pr«»«, 
U  IB  el*;»rftod  coocite,  aud  yet  full  eoough  to  be  read 
where  bat  little  aid  oaa  be  had  from  a  teacher.*' 


a 


E}ISEy[lRA),  3/.Z?.,  Ph.D.. 

/»rr»/Vjr*or  n/Oh*ml/itry  in  Ih*  Johng  ffopkinif  (/niio§r»itU   SttUimttr*. 

PRINCIPLES  OF  THEORETICAL  CHEMISTRY,  witfi  spenal  reference 

to  the  Constitution  of  Chetntcal  Compounds.     In  one  bandHome  royal  t2mo.  vol.  of  over 

2*H2  pages:  cloth,  $1  50,     {Now  Ready.) 

have  led  to  ai«ny  Importajit  dUeoverlee.— jtm.  Jourm, 
"f  Phamt.^  June,  IS77. 

It  \9  an  admirable  preikcntatlon  of  the  Imtdiui?  doc 
tHQ*>*  of  miideru  cbemi*try  If  i^me  ^uldertu  #«rm 
briefly  troatni.  It  i»  Himpty  befaitt*e  »iJ  Utile  U  really 
known  about  them,  and  the  uutbor  bufi  hjid  the  rnro 
^Knv\  Nfnf*^  not  t«v  luminT  bl^  pacTiv^  with  mi|»runtab)« 
•tiei'iilationH  and  mere  •'  ctie«i*of  at  the  truth  **— Itoftoit 
/ijura  uf  Oftfm.^  Mny,  1877. 


Tbte  Tolnme  U  dev»ud  tn  tbii>  prineiplo^  u^ion  which 
th*'  Ibvoretical  p-trutture  of  m'-lorn  rhemi-try  \»  bneed, 
nnd  a«  Much  tt  la  %  vi^ry  rnlunble  jblUiLioti  to  our  litera- 
ture, fnwrmuoh  hk  It  itiitcu'fc-^,  in  a  ♦•fenr  nnd  rnrapre- 
benslTe  munner.  tlw  ▼eriou^  Uwn  f^^vvmlntc  rheuilcal 
rombinHtlon  and  'lerfimpn»Ui(«n.  and  tht*  vjtrlouitbe  >- 
ri«»s  wbl>h  barw  h«^n  H-dYnured  f  »r  eTplaiuin<  an- 
i»oun««i!  f-fpt*,  Tn  our  opli>l<>n,  the  w«irk  wlil  T»roT«  to 
be  II  VNlimlittf  tiM  t<i  tbeebvmif^l  «tu«ler»t  who  wmild 
famillftrUe  IdmMf  ivltb  the  tht^orirftof  the«c}en(<etb«t 


I        l^OfTLER  AXD  FfTT/G. 

^  ^^   OUTLINES  OP  ORGANIC  CHEMISTRY.     TrrinMnted  with   Ad- 

^^H  ditions  from  the  Eighth  Germun  Edition.     By  Iha   HRWSRit,  M,I>  ,  Ph.D.,  Proteii.^^or  of 

^H  Chemistry  and  Pby!<icd  in  Williami  College,  MaM.     In  oue  bandiiome  volume,  royal  12mu, 

^H  of  550  pp, ,  cloth,  |:l. 

^^V  Ai  the  numert>ue  editions  of  the  original  attesi,  this  work  U  th«  leading  teit-Hook  and  standard 
^^^anthority  tbrciughftut  Oertnany  on  iln  itnportimt  and  intricate  sui)jeot^ — a  position  won  for  it  by 
the  c1earne96  «nd  concis«»nesB  whioh  are  ItM  di^tinfj^ufghing  ehnracteristics.  The  translation  has 
been  executed  with  the  approbut ion  of  Profs.  Wohler  and  Fittig,  and  numerous  additions  and 
aUeratfons  have  been  introduced,  so  as  to  render  U  ia  every  reipeoton  a  level  with  the  moflt 
Advaaoed  condition  of  the  scifDc*. 


L 


12        Hknby  C.  Lba*s  Publioattons — (Mai.Med.and  TkeropeuHcB}, 
pARRISE  {EDWARD), 
A  TREATISE  ON  PHARMACY.     De^i^iied  ft<i  a  Text-Book  forU* 

Student.  &Dd  as  a  Qaidc  for  the  Phj^tcUn  nnd  Phikrm»oettlWt.  With  man^  Fonoul*  »&i 
Prescnplion*,  Fourth  Edition,  thoroughly  reriAed,  by  TffOUA»  S  Vtim^knif.  Tft  os» 
handsome  octftvo  volume  of  V77  p&geo.  with  2B0  iUiiatritionii  oloih.  96  &<>j  iea4li«r,ft4|L 
ilMtd^  hiiud.)  4 

The  <)«l<^7  *«  the  app^Ariince  of  the  nirw  D.  S.  T'  '  '        l*?aih  of  l^«  »■. 

Ihor,  bave  P'Osit|iOTied  tbt^  pr^ipdration  of  tbi^  new  hJ.     Tlkeii*>|«« 

fttid  ineiDorsiida  Ifft  hy  Mr,  Parri«h  have  been  |..l:  .,  Sir    y^'*^nni^ 

who  hu»  lahored  aiietduoufly  to  vmbod^r  in  tbo  wurk  aU  ihe  impruTem«Dt4  oi  pK^r  1  «ei. 

enc«  wbich  fa  are  been  Introdoeed  during^    he  lAft  ten  jeart.     It  i*  tberelurr  b«p  ^  -  nc9 

•ditkin  will  fully  mainUiin  the  reputAtion  which  the  ralunif  h»«  heretofore  enjoyed  m  h  !^ixudxtd 

|ext-hiH>k  and  work  of  reference  for  all  engaged  in  the  pre|Miniti4in  and  (iit(|>«nfling  of  inediciDf*. 
Of  l>r   Paffi^h't  i^rflal  work  on  pharmacy  It  otily    iiu  houorc^)  i  r  atrn  book^hwlreft — J^uMm 

re(n*luft  to  L«  ^atd  timt  Ihn  edltii>r  fa«H  jiefii'mpllMhe<ii     Jfed    frt*^*  r,  Ao(    1^  1^91. 

hli  wotk  *o  wftll  M  U«  inalDUlQ.  In  this  fourth  vAU        ^t  *       t..,.,.„*  *,f,ti^n  ie. 

tlotij  ib«^  hlf^lj  flRuiliird  of  <^xceIl«ae«  whifh  It  fcad    tw^jii, 

attMn^ftilD  i^revtonH  edUtooii,  tibder  Ibe  trdUomhipor  ^,,  ^^,, 

ltd  ikceouiplialieU  ftulhor     TbiK  b»k  doi  been  «eeom     g^mi  . 

ptlsh<»d  wltboiit  niach  hibor,  aud  maay  inddltJODftBiid  j  ^^,fi,. 

1iiipr<.)vem«niAjDTnlTiD^cbKngefl  la  tU«i  arraa^meol    ^i^i '', 

of  llie  several  parle  <"f  lb*  work,  tkud  |h*»  tiiJ4|VOoo  of    ^^jj  ti 


nineh  new  tiiMUirr,     WUh  ihe  wcidlflcallotiB  ibu*  «!  I 


pfjlctice,  — Pa^^c  MtU  nudhurff  .'u«#  f»  ,  Jujie,*lVv-^ 


f«eted  tl  couatUuteH^ftft  aaw  pre««Qt«d,  acoiopeDdlHtn  i 
iff  the  teiHuc^aud  art  liidbpeoiiAblv  to  ih(»  pbaruiii-  Witb  thi!<««  few  reiaarkN  wi»  k^Art^ty  eo«»«e«ai  Ike  I 
el«t.  and  of  tbe  Qtiao«t  vakQ«  t<)  «rc»ry  practihounr  work,  and  hav^  (t>i  doubt  ibai  W  wlU  malotnte  ilai 
of  uiediielae  deaUon*  of  familiariilug  hlmttttlf  wjth  old  ri^pataiU^ti  mi  ii  ii'xt  book  Un  tho  •tnilAui^  ned  a  ] 
tbet  pbarjt»ac«iilleal  prvparAllob  of  tti(>  arttele!*  wbUk  work  of  r#<f«ri-nfe  for  the  mi.ri*  ttjri'rr^vDced  y^f^^-^ 
liflprp>icrlbeaforhiapatleuta,^CAicapo J/gdVi/wn*.,    tUn  and   |^baruiAi*l»i  —Ckimyu    Mtd,    " 


Juttaia,  JBTI. 
and  ha*  thf  rare       F^rbapa  ftot<^  >f  atit  t)^*  iu<.>> 
lituf.  wbtlnil  pre-    pbarmaey  wbtck  ba»  avr<Hr 
Tbe  wbolr  work  I  i^uagi^  han   iPfliNiiatf*d    from    t 
**Parrii*h'»  P^arllH^•  v  '  i-  i  ^ 
aid«  of  ibe  wai(?r 
uaefnl  work  arr*  i 
Tbai»kt)  10  lhf*jij 
pii)itbnTi»ui)»  mtttluu   04' 
ib«  i^bhc  wlib  all  ib«^ 


ialy,  1674. 

The  work  1»»  ♦-ujhifiDll?  nm  tlcHl,  and  h»*  the  fare  |      P^rbapn  od*»^  Sf  atit  »l^»  iBo».f  i»h!' -rlrtiM  iw^ol 

ni<>Tli  of  V 

•erraa  a  it 

r«l!ect*  lb"' ,-. 

lUbt^r    II  wkU  cou  vtiy  ^- 

has  been  be*.!MVft?J  tjfu  1 

tiob  that  there  arc  DO  I »'    :         j 

ItlnolntlloQH.    Id  roDCla.«iaa,  wt<  btjittrtiily  rncotnnieod 

III*  work,  aot  «nly  im  pbarmaeUta,  hut  also  to  ike 

intilttinde  uf  medical  pmcth loners  whu  are  obliged    thtir.  muiI  perbap*  uuut 

toeowponud  their  owa  iiiedkloet.    It  wUI  ever  buld  1  blood. '-Lonif*  P44rm.  Jv«rt*tt^,  i#«4.  il^  i»«4. 


,  editor,  and  pul^ 

liberalily  wbkb 

D  when  w#'  fupu* 

carefnUy  ^ie*ut<'d 


.4  f  ^  1 


QtTILLE  (ALFRED),  M,D., 

^  Prof€99t*r  *if  ThffJTV  and  Pradtitt  t^f  Mtdietnt  fw  t\*  Univm-*Uy  qf 

THERAPEUTICS  AND  MATERIA  MEDICA  ;  n  Systeinatfc  Treali^ 

on  ibe  Action  and  Uaei  of  Medioinal  AgenU,  including  their  DefcriptiiAii  *&4  Biitor). 

Fourth  edition « revised  and  enlarged^    In  two  large  and  handjH>tne  8to.  roll,  of  i^bovl  ~^" 

pngei.     Cloth,  1 10  j  leather,  112.     {Latfly  hsutifi,) 

The  care  bestowed  by  the  author  on  the  revision  of  tbb  edition  ban  kept  tbe  wetli  ««l  «f  iba 

market  for  nearly  two  jenre,  and  has  increased  tu  %\%e  about  two  hundred  iind  f^fiy  fMig^i.    Sot. 

withf^tanding  this  enlargement,  the  priee  ha«been  kept  at  thefortuer  vt>rj  ui^  :  «> 

of  the  preeenl  edUtoa^  %  wb 


It  U  nnuete'«>ary  to  do  much  amre  tbaa  to  nu- 
aouQC«  tbi^  iip]Ji)nrHori$  uf  tbe  fonrtb  cdltiuu  of  tbla 
well  kvown  and  exe^^llent  Work— SrK«  ttad  Fnf. 
MmdMlhir,  RtvUw,K>H  Ulb. 

For  all  wbiid^«irf  a  totuptrtte  workoB  th  ^ 
Alid  materia  moJlirtt  for  ^urtHreDr«»,  lii  cuhi 
wn;»dU""-(ri^HT   ijoM*n*.#(»,  o«  vtf\\  i%»   f.*f  ;. 

COOf   '  '      ■  .,...,,  ^.        ,    ■•  p,,T   t.r- 

t*t/'  fprlBt.by 

|b«4  >  •rbrtklaid 

tbn    pr"i:""iMii    iiMUfT    :  11-*,  by  tbfl 

farofol  rovUion,  linpo»t  1  timely  r*- 

latulHff  a  w-trk   tU't   •'>  H    »»y  any 

othiT                 ■  uajje, 

Tbe  I  -  tbe 

w«ll-i  •"■r. — 

TliH  proniiuenl  fuature  of  Dr.  Stlll^  ft  graat  work 
Is  6i>utid  ifowl  •«Unn.  it  W  le-irufd.  bitl  U>  leariilug 
U  t>f  Inferior  vat Hft  eiomp)ir<?il  wl<b  tbe  dl»<crlmluatitig 
jitdjtmettt  wbicb  !■«  eb'«wti  by  U-«  unibor  lii|b(*dia- 
ciiA4U*Q  of  hii  -^ubjecMi,  »wd  whlcb  TBiidtn-*  lit  a  lra«t* 
wortby  guide  In  iheai*k-rikota.— Jw.  PraciitUnutr^ 
Jao.  1*7^.  i  M  pu 

From  the  pubUeatlon  of  tba  flr»tl  edition  ** Still***    f'  ^^ 
Tb»niip«tttl<V*  ha**  he*»Ci  oiit»  of  the  c|ji«Hlc*t;  it*  ab» 
•  Mur«  from  our   hbtMfUf*  Wowld   torvn^p  a  rAonnm 
wbkb  itotHd  bij  ItHed  by  no  other  work  in  the  laii-  1  'iMr -. 
f  aa$ir^  aud  Ut  pi«*eii«e  »UppU«a,  lu  the  two  Tolumea    Ihli. 


p«tttt€A.^(7iblffa^O  M'iiitr^lJ 

Tbe  Qia^Qtllepitl  work  nf  F'r 
wHep^tver  Ibf"  {^nftl*b  l!*nftt> 


of  tb« 


The  rapid  oYbauntl^iii  oftbrAeaditbiiiA  aad  lb*  ua&^l 
Tarsal  fair^tr  wUb  wbi^b  tiwi  w.>rk.  >.n-  l*vi,  r<^i4iirf4.J 
by  tb«  m<HJicat  prtlrv•^lon,  «r«  f  Uei 

excc'lleuc*  a«  a^  repertory  of  i  la-l 

ft^rutalloD  for  the  ijli.v-n  nn  •"i.«l 


fully  RtiaUioa  Uu 
fully  rerUed  anJ 
kn^  II   up  to  tbe  i  1 
rlilMfal  and  crot4tu  cUI  > 
ridn    of   iQi^tbTleiie,    in 
poDDd4^    9^Ni>inliiiuin, 
Jmtru   0/  Phirmtn^if,  I'ub,  liilU* 
We  can  bardkv  admU  tbal  U 

nmltilflde  of  ■■    -  * ^    •  " 

aeareb  Jo  to 
a  r*lao«t  tu   I 


a  Hval  Im  the 


^iu    ^>"ry^n»ir  Hiji^  ;s.^f^ 


Henry  C.  Lxa's  Publioations — (Mat.  Med.  and  T^erapeuHca).      13 
SJTILLE  (ALFRED).  MO.  LL.D..  and    JlfAlSCH  {JOHN  M.).  Ph.D., 

AJ        Prof  of  Theory  and  Praetie€  of  Clinical  -^^        Pr^f  of  Mnt   MH.  and  Bot  in  PhiJa. 

Med.  in  Univ.  of  Pa.  Coll.  Phnrmnr.y.  S*ey  to  th^  AvMrican 

Pharmaceutictl  Aitoclntion. 

THE  NATIONAL  DISPEXSATOIIY:  Embracing  the  Chemistry.  Botany, 

Materia  Mediea,    Pharmacy.  Pharmaoodynamics,  and  Thetnipeatics  of  the  Pharmnoo- 
pceia«  of  the  United  State«  and  Great  Britain.     For  the  Use  of  Physicians  and  Pharma- 
ceatists.     In  one  handsome  ootaro  Tolume,  with  numerous  illustrations. 
The  wont  has  long  been  felt  and  expressed  of  a  work  which,  within  a  raod«rate  compass, 
iihoutd  give  to  the  physician  and  pharmaceutist  an  authoritative  exposition  of  the  Pharmtico- 
pceias  from  the  existing  standpoint  of  medio^il  and  pharm  iceutioal  sai«noe.     For  several  years 
the  nathors  have  been  earnestly  engaged  in  the  preparation  of  the  present  yolurae,  with  the 
hope  of  satisfying  this  want,  and  their  labors  are  now  sufficiently  advanced  to  enable  the  pub- 
lisher to  promise  its  appearance  during  the  coming  season.     Their  distinguished  reputaMoa  in 
their  reftnective  departments  is  a  guarantee  that  the  work  will  fulfil  all  reasonable  ex 'jectation  as 
s  guide  in  the  selection,  compounding,  dispensing,  and  medicinal  uses  of  drugs,  complete  in  all 
respects,  while  convenient  in  sixe,  and  carefully  divested  of  all  unnecessary  and  obsolete  matter. 

PARQUHARSOy  (ROBERT)^ M.IX, 

•^  Lecturer  on  Materia  Medina  at  St.  Mary's  Uosj>Unl  Medical  School. 

A  GUIDE  TO  THERAPEUTICS.     Edited,  with  Additions,  ombracin? 

the  U.  S.  Pharmacopoeia.  By  Frank  WooDBaar,  MD.  In  one  neat  volume,  ro^al 
12mo.  {Nearly  Ready.) 
The  object  of  the  author  has  been  to  present  in  a  compact  and  compendious  form  the  the- 
rapeutics of  the  Materia  Medica,  unincumbered  by  botanical  and  ph  inuiceuticiil  detai^i*.  The 
volume  is  thus  emphatically  a  work  for  the  medical  student,  to  aid  in  hii  acquiring  a  clear  and 
connected  view  of  the  subject  in  its  most  modern  aspects;  and  for  the  busy  practitioner  who 
may  wish  to  refresh  his  memory.  Under  each  article,  in  parallel  columns,  are  given  its  phy* 
iiiological  and  therapeutical  action,  thus  enabling  the  rea^^er  to  take  in  at  a  glance  the  e<tsential 
facte  with  respect  to  each  remedy,  and  numerous  formulae  are  givtn  as  examples  of  their  prac- 
tical use.  Considerable  additions  have  been  introduced  by  Dr.  Woodbury,  who  has  made 
numerous  changes  to  adapt  the  work  to  the  wants  of  the  American  student. 

QRIFFITH  (ROBERT  E.),  M.D.  ^ 

A  UNIVERSAL  FORMULARY,  Containing  the  Methods  of  Prepar- 
ing and  Administering  Officinal  and  other  Medicines.    The  whole  adapted  to  Physioiacs  and 
Pharmaceutists.     Third  edition,  thoroughly  revised,  with  numerous  additions,  b>  Jouh  M. 
M  AiscH,  Professor  of  Materia  Medica  in  the  Philadelphia  College  of  Pharmacy.  In  one  large 
and  handsome  octavo  volume  of  about  800  pages,  cloth,  $4  50;   leather,  $5  50.     {Lately 
Issued. ) 
As   a  comparative  view  of  the  United  States,  the   British,  the  German,  and   the   French 
Pharmacopoeins,  together  with  an  immense  amount  of  unofficinal  formulas,  it  affords  to  the  prac- 
titioner and  pharmaceutist  an  aid  in  their  daily  avocations  not  to  be  found  elsewhere,  while  three 
Indexes,  one  of  *' Diseases  and  their  Remedies,"  one  of  Pharmaceutical  Names,  and  a  General 
Index,  afford  an  easy  key  to  ihs  alphabetical  arrangement  adopted  in  the  text. 

The  young  practitioner  wiU  find  the  work  invala-  to  say  that  the  third  edition  in  mnch  Improved,  and 
able  In  Hagi^estlng  eligible  modes  of  adminiiteriog  ofgreater  practic'tl  valae,  in  con«eqaenee  of  the  care- 
many  r<>niedle«. — Am.  Joum.  of  Pharm..  Feb.  1874.    fnl  revinlon  of  Prof  Maisch. —Cftfcayo  Med.  Bxam- 

To  the  drnggint  a  good  formnlary  i«  simply  indis-  '****"»  March  15,  1874. 
pennable.  and  P*rhap«  no  formuUry  han  been  m. re  ^  more  complete  formulary  than  it  le  in  Its  pre«- 
extensively  need  than  the  welUknown  work  before  ent  form  the  pLrmaci«t  or  phv-ilclan  could  hardly 
^"•»  Manyphy-icianshavetoofflciate.al«o.aedraj.  j^,j^^  ^o  the  first  nome  such  work  is  indl^oen.a. 
gUt»  Thl«  U  true  wP«clall  v  of  the  country  physl-  y,,  ^^4  u  is  hardly  le..4  essential  to  the  praotUlon,.r 
elan,  and  a  work  which  «hall  teach  him  the  mean,  ^^o  compounds  hU  own  medicine*.  Much  of  what 
by  which  to  adminliiter  or  combine  hi»  remedies  In  ,,  contained  in  the  introdnctlon  on^ht  to  be  com- 
the  miMi  efflcac  0.1S  and  pleaKant  manner,  will  al-  ^j^^,,  ,^  ^^^^ory  by  every  student  of  medicine, 
way-  hold  lis  place  upon  hU  «h«ir  A  formnlary  of  j^^  ^  ^elp  to  phyKidao,  it  will  be  found  Invaluable, 
hi.  kind  \no{  benefit  aUo  o  ^he  jlly,P^y«ici»n  in  »„^,  doablleM  will  make  it«  way  into  llhrHrle..  not 
largest  prac.ice.-C?fac<nna/(  niinic,  Feb.  21.  1874.  ^i^^^^y  Hupplled  with  a  standard  work  of  th,.  kind . 
The  Formulary  hai  already  oroved  Itnelf  accepta-  — TA*  American  Practitioner,  Louisville,  July,  '74. 
ble  to  the  medical  profession,  and  we  do  not  hesitate 


E. 


LLIS  (BENJAMIN),  M.D. 

THE  MEDICAL  FORMULARY:  being  a  Collection  of  Prescriptions 

derived  from  the  writings  and  practice  of  many  of  the  most  eminent  physicians  of  AmerieA 
and  Europe.  Together  with  the  usual  Dietetic  Preparations  and  Antidotes  for  Poisons.  Tht 
whole  accompanied  with  a  few  brief  Pharmaceutic  and  Medical  Observations.  Twelfth  edi 
tion,  carefully  revised  and  much  improved  by  Albert  H.  Smith,  M.D.  In  one  volume  8ti>. 
of  376  pages,  cloth,  $3  00.         


WH.\TT0  0B8BRVEATTHE  BEDSIDE  AND  APTKi 
Dbath  ih  Mkdical  Oasis.  Pablished  under  thr 
authority  of  the  London  Society  for  Medical  Obser* 
vatioD.    From  the  second  London  edition.    1  vol 


E4ILB8PBLD  GaiPPiTH,  M .  D.  One  vol.  8vo.,  pp.  1000 ; 
ciofb.     t4  00. 
CARPENTER'S   PRIZE    ESSAY  O^  t^^  Ti^^  «% 


royal  12mo.  cloth.    »1  00.  \     ^^^^Vou,  w\WlaVT%t1^fc•^\i^  ^-'^  ^Q^\>\^.>k\>..^^ 

CH  ^ISTISOlf '8  DISPENSATORY.    With  coploun  ad-\     axvV^ualVaiLa at  *t\*xx\\^t'w<»^^''- ^^  ^^%\k«a^ v*— - 

<firi<7A«,  aAtf  iJ5  iarfe  wood-engrari&gs.     By  R.\     ▼o\^m%»VP"^'^^»*^'»^'^-  *^^*^  1 


^ 


•  ttpvrflclMi  finrrey  «v< 
U  in  Ut  (a  Mil  Vftnrci  ••] 

of  It*  ■•rlloufr— *iich ,  for  <X'i 
to  dineAJien  of  tU^  aurvuaiiiiY 
io  provloc«»<i  vrbUh  hnr^  HO 
^ituntca  of  lai«  j*<i»^Tf',  tb«  n 

tjulte  Jitir*'it«t  wish  f^i"  Is^' 

cJ ; D  i  t  . ■    "    ■      ■  i 
If  u 

of  fbii  jt^'ijirii-urlijiiiy  ■ 
bat  r«»tilHu  1«#*oo1d^  ' 
f«i]flr»l  pr»ctitl'>ii«f  111 


^ 


ryHISTO  WE  (JOHN  SVER),  M.D.,  F.R.aP., 

X/  Physician  and  JniHt  Lictnrfrfjn  Mtdicint^,  St.  Thtituayf  H"$pitaK 

A  MANUAL  OX  THE  PRACTICE  OF  MEPICIXK.     Erlttci^  wjt| 

AiUiitions,  by  JAMji:f4  IL  1Iutcbiii<<idk,  M.D.,  PhvslcinQ  tc»  the  Penna*  Ho<*ptlftl,  Itn 
humii^ome  of  Uvn  volume  of  ver  1  lOQ  pngtS  :  cloth,  $5  50  ;  lentber^  S<>  iO.  (iWfir  Rti^if.j 
In  th»^fi'orl  of  the  iiulbur  to  render  thif  roluroe  a  complet«  and  traatwortbj  fiuuU  for  i' 
■ludf-nt  and  pructitioner  he^  ba«  oovercid  n  wider  field  tbAO  is  cuftomirj  in  text- book i  oa  ib* 
Priictic«  of  Medici Qt},  ivnd  bna  «edutou8lj  endeiivored  to  pretent  eft«h  »<uhjeei  is  thf^  T^r^t  fif  (]|« 
piosi  tiioderii  dtjvt-Iopnoentfl  of  ob?eriralltin  and  treAtiii«nt.  So  raucb  hug  been  >] 
tu  enliirge  our  knowledge  of  disease  bj  iirproTed  methodf  ©f  dingno^b.  nnd  an 
Oie»  have  lke«n  cAlied  inlo  9er?ice  in  trentinentt  that  a  eoodenjred  and  couip«>oa.  ,.  ■  ,  il,^ 
rODgbly  on  ft  lt*v«i|  witb  the  adviinoe  of  loedioal  »eienoe,  cHn  hurdij  fnil  to  (»rore  of  viUtir  lu  tli^ 
profedf<ion.  In  the  prefteot  volume  tbiv  has  been  «to  eompfeietj  accomptixbed  thai  ib^  Ediu 
has  found  U  neceiifnry  onlj  to  make  f^iicb  addition?  ns  aeetned  rei^ubite  to  prenitiit  in  mot*  delafl 
matters  in  which  the  praciiee  of  thte  country  differa  (ram  that  of  Europe. 

Tbe  Uu^y  pra«iUlott»>r  will  h»  hhU  by  Uh  pijrnetil     of  cooc[*«ufi**  mi  tli«<  * 
Idke^ip  iihr>>a*t  with  the  gr«Al  pro^reaa  which  *rci«ia-  i 
Lifie  mcUlcliie  hn^  uiitJi^  vrithla  the  put t  few  Jear*, 
ftotlfor  which  he  ha«  neither  the  time,  aorfrequdotlj  | 
lite  appurlQoHy  Ut  eonealt  larger  treat}r««,  taono^ 
grapba  and  joarnalit.     While  all  of  U  t»  dtMierTlng  of 
bl^rh  pr»lRe.  we  muftt  partlcnlarlj  coinweod  tfaepor- 
Hou  (l«f4iil<Ml  to  DerrouM  difteasedf  ^biob  liBTerf  com-  i 
pidle,  attd  well  repre«eal<i  Ibe  preseat  iilHte  of  our 
If  uovtmJfe  on  ihU  Impartant  tiubJ^icL     The  style  of 
tde  work  1^  plain  and  lurid  ;,  tfaough  coadeai^nd,  it  In  ; 
neror  bald      Cctnlriivoray'  U  arofded.  and  llldKtra' 
tlte  <;»He*t  are  oniitted  In  order  I o  give  ruom  lo  prue- 
tlcal  tAHchlog.      Ai  an  acourate  and  prtii^ewortbv 

f;uld**  il  Jfl  of  the  btubeiH  order  of  merit,  RDd  fhoingh  '  ^ .,  ..   . 

I  wUl  uot  probably  »ap*ir»ede  in  thi*i  e-^tuntry  l>r,  |  al^  erimpl»ti4t«  wlih  ihf  fr-. 
Fliel'H  adruirabtf*  treatise,  Vt  has  the  ndritntage  of    moot^  of  the  chief  Mrgau*  6f 
Htu bod y1  Hi;  tiled lueoverteamiMl  )mpriiTern<»ut«  wbieL     cftn  b«>t(«r  be  maaagrd  by  -^ 
bare  beeo  toade  uluce  <bo  U»i  U»ao  of  thut  work. —  I  dU*,  Nov.  ]h76. 
B»*t»H  MM.  find  Surg.  Journ  ,  Vtc  7,  U7<i  ^,  rrcoromood  hr^hly  tbi.  book,  and  fWI  J«»ll^ 

Tbfl  Hlyle  \*  cl«'ar,  the  matter  and  method  g»«id.     fpd  in  dh>iflf  «o  by  the  ibourtit  tbtt    >>i  :i*  cii..«  it  la  1 
Wbrteei»r  buy*  this  book  ffein  an  complete  a  reprw*    the  be*t  we  bare  7et  «<teu.      » 
MQtatloD    of   ijtodero   mf^dlclae  en    bat   ht*'n,   and     of  tb«  Amerknn  editor  add  ^ 
probably  eta  be,  ptil  loMtde  of  uae  tboti>aQd  page's     ufib#work  ;  h|fJ<ialoii»  goiii 
of   «lnitlar  Mine   iiDd   lyt^e  '—T\«  Medical    TitHUt^    cine  is  iitour  praiseworthy  , 
FbUadefpbIa,  Dee.  0,  1579.  pteint  U  tbitt  to  liiile  of  hl^ 

Upon  r.»adlBiS  it  our  ftr^t  emollon  waP  tba   of  aor-  ,  fPffJ^ra  -Of^JiUt  J'^urn.  nj  G.^      .- 
prUe-anrprUe  fnlocled  wlib  pj«n»ure,  to  perceite    '<"•<'.  ^w*ru*Mn  5«/*p/#fi»«i»|,  .N*??    l«.y« 
that,  notwi  tmtatidintf  lbe«ami»  work  had  heeo  done  '      t^    -,,^.      ki,.,r..r,,r..  i--   i  .*mim..i   wUh    ....    •>.. 
by  *•>  many,  U  yet  cnuU   be  dooe  no  uiuob  b<*tier. 
In  M>5(i  pM|(«^  tbe  natbifr  ba^  compreAaed  the  moxr 
complete  treatllfe  iipk»D  tb4  theory  and  practice  of 
medlu'liDe  wa  hato  er«f  Been.     Alment  every  dltftaae     j^,  ^ 
known  to  the  profe*K*ion.  tuctudlug  many  not  Tiaod    \^^^  ^. 
to  4ltnilar  wurkfl,  1«  Ireftied  of     Aa  a  hand-book  for    |,,  ^ 
•  tudeii'»,  thoreforp,  we  do  nut  thiuk  It  baaan  eqoa] 
lo  theGnj^lliHh  Uognafo  while  aider  mem bern  of  thf 
proron«lon  tnity  con<»alt  it  wlih  ecjnal  pteaeoreand 
proOt.    The  style  in  remarkably  cl««Br,  i^lain  aod     u,,i!i,  , 
fatnUlar,  and    In    perfeetly    comprehenHible  to   the     ^^ji,,/,,, 
leant  cultivated^  whllethe  moat  highly  caUared  can    ^^Jt^h - 
hardly  fall  to  be  pl»a*ed  at  the  purity  of  li»EBgll»h.  i  t^y.^  w«i.cli»  oojc 
—Fhy»itianan4.  S«ry«r<n.  Bahimore,  >'ov.  1S76.      i  ^|j|j  \y^^^  ^|]|  ^^^^ 
ItliUupotMbletolookover  UspagM  wiihoatbeina  I  wuutry*  or  to  tb*' 
liapre»*ed    with  tbe  nmonot  ^i  mformation  which  i  eteu  \n  tbr  knup^ack  ou  W>.*i  iUAicb  »iLL  tiw^^iL^i^Nuf. 
they  have  been  made  litcootatD,  with  uo  appearance  |  Mtd,  /^<f(yT</,  J>ec.  l^,  IfifTO. 

fJARTSBORSR  (HEyRr)7Mlj^, 

-*^  Prnfts-or  •>/  H}fifi*<^*  in  fA^  rnfi»*r*tfy  o/  Pe*iiM|fl#*fifa. 

ESSENTIALS  OF  THE   PRINCirLES  AND  PRACTICE  OF  MEDl- 

CINE.     A  hnndy-book  for  BLudentfl  and  Pmotitiuners.     Foarth  edition,  reriaed  and  la- 
proved.     With  abf»Qt  one  hundred  illustrationgi.     In  one  handaooie  royal  ]fmo    rolome* 
of  nbmit  550  pa^eii,  olnth,  |2  t\a  ;  half  bound,  $2  6»,     (Just  htutki.) 
The  ihornngh  tniiniier  in  which  the  ntitbor  hn^lnbored  to  fully  represent  in  tbip  *" — '"    ^^^nd- 
book  the  moHtJMhnnced  condition  of  practicnl  medicine  is  i^hown   by  tbe  faot   V  wttt 

edition  contoitiP  more  ihiin  250  additions,  repre»entin|;;  tbe  inre»tJgat)on($  of  172  r  re* 

ferred  to  in  previous  ediliorr#.  Notwithe (finding  an  enlargement  of  the  pnge,  tbe  ets«  b»it  been 
increnired  by  nixty  pages.  A  number  of  illuiitralion*  bnve  been  introduced  wbicb  It  H  boptd' 
will  focililale  tbe  eumprebenpion  nf  dctniln  by  tbe  reader,  and  no  effort  bn*  T  '  «uikt 

ibo  Tolotne  worthy  ncontinunnoe  of  tbe  very  great  favor  witb  which  it  ba»  hii  v©d. 

As  a  bandt'ook,  which  cl**arly  »etn  forth  tbeB44iiJt-  i  adtaoce*  lo  nurdu    -    i-  •  -  •  • 

b  TtAt.iof  th«Faiacipi.R«  .tai)  ^aai'TicKitr  MKpici^R,  we  '  yoi  ^uliicinniiy  •<% 
|d<J  aut  know  of  tte  e«(nal  -  Va.  Jfed.  Monthiy.  I  thiin  lO/iklnir  ll  bv 

An  a  brief,  cud.'us^'d.  but  compreben»tTe  baud    '  *^f«?r  publubi^d  —  \  

I  book,  it  eaobot  hi>  iirfiroiod  tipon.-^t'hiffnffit  J/e«r  I      Wllboul  df^Qbt  Tb**  b<<4i  bito>  •  hed 

[Ssnminer,  ^of   l.'i.  )67j  I  iu  ihe  Eoail^h  UucuagA.— ^1.  i  ^^r^. 

Tbe  wark  la  bruushi  fully  np  wUb  aTl  the  r«c«al  |  -''"*»»'«  ,  5ov.  167 i. 


^^4^ 


■  fiwe 


.  the 


HiWBT  O.LxA's  PtjBitTOATions— (Practice  of  Medicine) 


J0fit.  PhyfM  t'^  tk4  Wt^t  Lfmd   Hotp,  :  A*9t   Phy».  to  tK«  City  of  Lf^nd,  Hn«p..  tie. 

THE  PRACTITIONER'S  IIANDUOOK  OF  TREATMENT;  Or,  the 

Prtn<*iplea  of  Ther«ip«utieii.     In  one  very  oeat  ooU^o  votum«  of  ftbout  5&0  p*^9 :  cloth, 

$4  Oi*,     {Now  Re^niy,} 

It  ^iiy  1i0  saM  thut  ths  scnpa  of  tht«  wnrW  l^  not  dii^lmHur  to  thnt  of  the  if«t1  knnwn 
*•  I*rinc»»ftl«»  of  M«dieioe/'  by  Dr  J.  C.  B.  Williama,  now  long  oat  of  |*riiit,  which  id  iu  day 
diet  vrilH  {><(i<?h  iinufUii)  ncceptatic^.  Mor«  prtK^tteat  in  iU  olinrrkOtor,  howetrr.  it  fttkf'  lu  hrling 
V>  tb<«  tnd  and  elurihiiion  of  potriliye  thern^)«utlc«,  tb«  vast  iiL«cuuiu)iiti(iii  of ^cirtiliQo  fm>tj»rmd 
tb^ori^?  mJide  bj  iho  f»r«eent  g«nerntii>n,  pointing  out  the  mfMurfa  to  b^  adopted  Mt  the  btiUidfi 
and  eiUhlirbing  Iheui  on  Qrm  rAtionnl  j^rounds.  Bnch  n  work,  bj  A  (irH-iAte  mAfi,  n»d  ftilly 
Dp  Co  tbi»  odrtnoed  condition  of  sci«nc«,  Giinnt/t  tail  to  prove  of  the  utmoat  i*rvi«o  xo  both 
iludent  and  prActitioner. 


Our  rriut<«U  will  tlini  tbU  ft  r<<TV  rc^fltU1>1i!<  tMVtk  t  And 

tlir  i" 

OUf    ...  .,-.t  .   .  .-.    ..u.    V _.    ... 

Ihv  wity  f-fv^T  niwrwn:  and 

pnictic«.    Tbv  rhftpiur  on  ti 

U  the  n»ont  euli*!'-'"  "'•' I  .        :. 

h*  lln«w  bow  I    W  to 

Uiai.-.!i^/.  lifHu  .;;......,     .  ...,,,.,......,  ^i^ i-^77. 

Th«  otJiM  t  U  nii«  nfthi*  ino*l  Importitnt  which  «  i]ir<d- 

|20«J  of  III' 

h«tr«>l  to  1 


it  lie  will  tlciirf  ]^J(Hi^urM 


Oil  I 

Vnl 
tlir 

1*H, 


Vrtlntne  befbrw  na  Dr«  trnthpririn  ariwar*  in  hlf  tkr«t 

ilUWJil.       0»'r    r.  !.,(.. r«     ,.,„.1,.;U     t  f,..   .  .,.. ..,.  .    rY»hof«Ol 

Ihir  prof*"  I'd  u>r» 

ftii  I'ook.  Ill  nnt 


It  U  our  l»oii«Hit  ciiwtHlon,  hru»r  m  rArfful  f»frw»«l  of 
LhiM  jfoudly  fW»»Tf),  fhnt  If  f'"T'rt"«**n<'  7  nrrr-n'.  nMsoitn!  df 

oiiAofr)4>  n 

furvfvf.  'm- 

■  t 


And 
,  A  nil 


!■{    not. 


.  and  ciW'ior  0^11  4u  tLi*?tk  iL,     V\  V  9t|-f^upi>   le- 
li  to  our  r«»J«n.«— rA«  Ltmttmt  Prwiitiimtr ^ 


ELECTRO-THERAPEUTICS;  A  Concise  Manual  of  McdicrtI  Electri- 

ehy.     looudTefyneAtroyAl  13mo.  vo(ui]i«,«lotb«  witbilluftrfttions.  f  1  SO.     {Jn»t  Uttud-t 


Tbt*  llitik*  book  la,  eoD»ld«rlDf[  lt«  «lie,  «>b«  of  lb* 
T#ry  Wnt  troftUnenln  tb«Unftiift«fl  uo  tU«t  mtbjMit  thiit 
ba»  cofDi^  10  iitjr  aolk«.  p>^«-^A%Sog,  ftmijiii$>>th«r«,  tL« 
rsre  ni«>rkl  of  deftllof  ■.t'ow«»dly  and  aciuaUy  iritb 
prliid|^t4i«,oi&lol/,  rath«rtbAn  witl>prAchcAJd«liiil«» 


|li«r*b7  taptflyiof  a  r«al  watii,  la»te«d  of  tmlflag 
BisrAlv  li>  lload  th«  lUorarjr  market.  Or  Mn<*'la  t 
•tflti  U  u«aAlly  r«itt«rkabt/  t\f>nr,  aod  lli«  9rhol« 
book  ia  nadabl'i'  and  lnt#r«i«tl»f.— i}fj«(<>ii  Jif'^r  itrnl 

5i»r^.  /oi*m  ,  JttJy  as,  UTi, 


A 


PODERTS  {  W/LLfJ If),  M.  D.. 

L4ciu TUT  rj n  M^'i ieinttn  t kt  Ha n e A*rt«r  School  0/  X^diein* ,  Ac, 

PRACTICAL  TREATISE   ON  URINARY  AND   RENAL   DIS- 

EASES,  including  UHnAry  Deposits.  Illastrmted  by  nameroas  (j&sea  And  engrAvtogt.  5ee> 
and  AmericAn,  from  tbe  Second  Revised  And  Enlerged  London  EdUiun.  In  one  large 
A&d  bADdtome  oetA^TO  rolame  of  ft  16  pages,  witb  a  eolored  pi  Ate  ^  cloth,  |l  50.     {Lai^iff 


Tbeili0Meotapt«t<a&d  praMleat  Iroatliie  apon  ri* oal 
dtii<ikft»««  w<)  haT«i  ifxam^opd  It  ta  pvcnharly  adapto'd 
|o  the  wanta  «>f  th#  majority  of  Adi«r1eAQ  prmetltinn 
amfrom  Itaclotroe**  and  fllmpleanannnc^iiK^Litof  tbt 
f*ot*  to  rrlattoQ  to  rflaffnoiila  aad  tr«>AtiD«iit  of  artntrt 
di«ord#rii.  Aod  ooDlAlan  in  eondenfed  form  tbe  tuTf^atl 
gMloiia  of  Betjee  Janet,  Blrd«  BeAte,  HMiAll.  Proel 


end  A  boat  of  other  Wdlt^known  wr1r»ra  Apon  tbi*  an^ 
Jeot.  The  eharacter^  uf  ariac^  ptiyflotoifkcAl  and  v« 
thologica).  at)  ItidicAtAd  It*  tbe  uAkf^il  *!**  Aa  wnil  as  Kir 
microAcoplcal  and  rhKinlciit  inrr^tiKntlitu*,  flri?  f<i.e- 
cl*#ly  r^prPMinted  bolti  hf  dii«crlpt)'<Q  aod  by  w#l| 
exeeated  eAgrATiofa — Cineinnntk  JffUrn,  u/  if c<E 


LBCTTTRK8  0!f  THK  ^TVHX  OF  FKVKR.    ,By  A.  | 
Hri>i»^»»,  MJK.  M.K.I  4..  Ph7«tctaA  10  tbt  Mevib 

HonpUnl        U  nnf>  Vnl    SVO.,  «iut(i.  #1  I'kO.  ' 

A  TUKAT16B  ON   FRVKU       »y  Ri.mtST  I>    Lrona,  I 
K  C  C.     lu  on«  ocuavo  rwlouio  of  Kf'i  pft^»«.  cloib, 


^•KRVOP^^  DI50Rr»EHS  nrV.  HAnvw%itut*JonKM, 
U  it  ,  HbyAielAu  t'^St  Mary'a  H'sHteJ.  k*  »»#• 
t.^ud  AtuArioao  GdHl<*n  1a  f>n#  haadaon*  «ctAeA 
TfitniAfi  ittMS  paif0«,  el  •lib,  #.^  3Ji 

n  1 S  H  A. M  05  U^5  K V.  V^X*  '^  * "  "  "  ^  ^^  -^  "^  ' '  *"^  *^ 


HsifaT  0.  LsA'e  Pubmoatiohs — (Dismms  of  the  Che4»t^  Se.\. 


WLINT  {A  USTINl  M.  D.. 

*  Pr'*ftM9*ir  of  the  Printiplt^  and  Prnctic*  of  M^t4Mn«  <*i  BtiUTH4  S'ttpltat  M*<t 

PHTHISIS:  ITS  MORBID  ANATOMY,  ETIOLOGY,  SY  I 

ATTC  EVKKTR    AND  COMPLICATIONS,  FATALITY    AND   PR0ONO61B,  TiiiiAl 

MENT,   AND  PHYSICAL  DIAGNOSIS;    in  *  series  of  Clinifstl  StadiM,     By  Ar«ifd 

FUHT,  M  D  ,  Prof,  of  the  Priociplej^  An*J  Pfftetiee  of  Medieto«  in  Bel  lev  ae  QctpiUl  Mflj 

College,  New  York,     In  one  h»nd*oroe  ctptn^o  Tolume  :  $ii  50.     {Jntt  Ti*u*tl.)  ^ 

Tbia  rnlume,  containing  the  results  of  ibe  Aulhor^s  extended  obsefTaliun  and  ext 

tnbject  of  prime  importance,  cannot  but  bare  %  claim  upon  tUe  HHentioxi  of  every  i 

thl*l.     '        ■'■■■;.  '  ^      ■'  '    r'.  lucid       lil 


ptjbnol  1  bun- 

drwl  rft-  vf  I'Ofti 

tuenJ  tJif  iftiMit  [I*  iij,3  |i.,Tii.,»n  if[  itii  iin-' ri'-niJ  In  tKe 
«tui1y  of  iblK  dbefuMi. — BittVm  Mtdt,  ami  Sntfi,  JtmrnaJ^ 

Thi»  name  of  the  auth^  U  a  nufflclnnt  (rii*rAnit;t»  thnt 
tbb  bu«>k  i«  ttf  |»r«ctle«]  Tuluu  to  twib  fifudt'ttt  Aiid  pmr^ 


MufL 


nh      Jkttht 


d 


or   r/7K  SAMS  AUTHOR      {Soat  n^mfy  S 

A  MANUAL    OF  PERCUSSION  AND   AUSCULTATION;   of  I 

Phjfiicftl  Diagnoiiis  of  Diseufes  of  the  Lun^#  &iid  Heart,  and  ofTboneio  Atteuifm* 
one  handsome  royal  12mo.  rolame :  cluth,  |1  75. 
Tn  this   little  work  the  object  of  the  author  haj  been  to  pretectt  In  a  clear  an^l   nompa^i  f 
the  «xi;«ting  condition  of  pb>f»ieal  expiuration,  showing  ibe  manner  of  eonducitiug  It  and 
dia^noittic  value  of  the  several  eigna  thereby  elicited. 

Thts  m&Qaal,  from  »a  Axperieaced  a  pea  astbatldeot  or  praetUloaer  who  li  »oni«ir1imi  rmilf  a» 
of  lU  aatbur,  conld  oat  he  otbTiriM  than  eoaeine,  |  "pbjwieal  «l($a«"  It  will  pro*©  ja»l  Ibe  ^»| 
eili^ar,  and  pracilcal.     It  te  %l\  tbeM<%  aad  to  the  ita-  |  want*.— Jr#</,  and  Snrif.  B«i*OTt*t.  Aog  IK,  1911 


JJ  Y  THE  SA  MK  A  UTIIOR 

A  PRACTICAL  TKEATISE  ON  THK  DIAGNOSIS,  PATHOLOt 

AND  TREATMENT  OF  DISEABES  OP  THK  HEART,     Second  revii«d  aad 
edition.     In  one  octavo  Tolnme  of  550  pages,  with  a  ptate^  elotb^  |4. 


Br.  FlioteboMeadifflctitt  f^ut^Jr-rt  f.ir  hU  r.'-*>urchi''B» 
and  |iAH  ihuwa  reittarkK<  loa 

and  rertfictloQ,  a«  weiH  ftM  V  a. 

mMr,iafU.    HiH  book  mil 


4iid  eleareHi  practjcaT  treatUe  on  • 
>a  I  ihonid  be  lo  the  h«iid«  of  nil  i 
.1'    toot*     Ittfl  a  <!r«»djt  i*«  AfljerU 
•I    ~Ami:r.  /ourn.  uf  ikt  Jf«i  Bcu., 


ryr  THE  SAME  AUTHOR. 

A    PRACTICAL   TREATISE  ON   THE    PHYSICAL    KXPLOU 

TION  OP  THE  CHEST  AND  THE  DIAGNOSIS  OF   DISEASES    AFFECTING 
RESPIRATORY  ORGANS.    Second  and  revi««d  edition.    In  one  handaoioe  o«t«TO  vol 
of  596  P^gei,  cloth.  $4  bO. 
Dr.  FUbI'n  tr«adie  li  oae  ot  the  moBt  trmtworthj!  %aej  to  ovnr-refiaeDieal  aad  naaaaaacirxiiila 

SaM*M  which  we  cad  conaalt     Tb<»  ^XfU  In  cUiir  aDdl  ifbJeb  ebjkr&cterUet  maoy  worke  as  lK«  mmmm^ 
litlaet,  aadiiaUoeoaclBa,belagrree  from  th«IUad>|jeet.— i>u^/iA  Mtdicai  Frtft,  Feb,  «,  1^^ 


\V' 


ILLIAMS  (C.  /.  i?.).  M.D,. 

senior  Onnti^Uinff  Ph^f^crian  toth«  ffowpital  far  (V>nJ»«mpN'>i*t  i?romj>fr>it. 

PULMONARY  CONSUMPTION;  Its  Nature.  Vark-ties,  and  Tr< 

ment.     With  an  Analysis  of  One  Thousand  Caaea  to  exemplify  tt»  duration.     In  ose 
octavo  Tolumo  of  about  350  page?,  cloth,  fS  50.     ^Lat§ly  FuMiahtd.) 

CHAMBERS  f  r  K),  MM.,  " 

-^  Oiuntnttinff  Phj/HfTinn  tn  St   if  ant*  w  ff'*^»iini,  Lt^dnn^  Ar, 

A  MANUAL  OF  DIET  AND  REGIMEN  IN  HEALTH  AND  Si 

NESS.     Id  one  handsome  ootairo  rolame.     Cloth,  |3  75.       {Jusl  Uiu§d,) 


DIPHTHeRtA;  It*  Natarn  aad  Treet -neat,  with  aa 
Ae«oQnt  iif  the  HlBlory  «f  it»  Pritrnteuce  la  vtri- 
oon  C«>ttatrl«"*,  Uj  H  D  8f.4n»'.  M  0  %$ect)it<l  aad 
r<»vi«ed  »diUuD.  la  uae  aealruyal  l2tao.  volume, 
cloth,  II  2J, 

WALSHKON  TBK  DIf>EA8BS  OFTBB  HBART  AUt 
GREAT  VESSELS.  Third  Aiuerleaa  ediUoa.  In 
1  ToJ   Rto.    430  pp..  eloth      •■«  ^ 

FtJLLKR  ON  DFSEASEsi  OF  THE  T.UX08  AND  AlU- 
PASi^AOKS.  ThHiT  Ptttholugy,  Phjr^jtcail  t»iiiKuoi*i«, 
l^ymptoin*,  aod  Tr^f*tineat  From  itm  ^f»coud  aad 
TMriK'Tl  KiijjcUph  •*(llttrjit.  Id  ou*!*  hi«ndiioro«  octavo 
vol  a  me  ufehout  /<rKi  paKeN  :  etolh,  t3  50, 

tA  R<iOH8  OW  PNfifTMONlA.  1  toL  Sto,,  eloth, 
of;voopa«Aii     Pruofnm*. 

•MiTU  ojc  roN!irMf*Tiorf :  its  early  audrb- 

HEDIABLK  STAGES      1  vol.  8vo  ,  pp.  S94.    13  9£ 


1 


LErTTTRBS  Olf  THE  nrSRAai^*?  nf  T»t1?  ««T«V| 

Wiih  »D  I  or  rod  II. ' 
l»»)ty.     By  Wii.i  ' 

ttm  A^fitQil  untl  r- 
l«»n 

vohi 

vetaa  Auaui^i  i>ra.tu>B,  W; 
OHM  very  baod^^MijA  Vid.  unvi 
PaVY'B  TREATtSE  ON  TUL 
ORSTlOTf;  lu  l»lf,c»fd*»ni  i*. 
Fri»ra  ihfe  i^evoud  Loud  no  * 
»om«!  vohim**,  ■tittttl  iyr*-  - 

PAvr\*5  Trtr:ATr.sB  «in 

f^hyi^iologicatlf  lud   \ 
yiagon,  oloih,  It  7^. 


p 


UUMSTEAD  (FREEMAI^  J.),  M.D,. 

J^        Frofitttnr  of  Vtntrtal  IHsta^t*  ni  tk^  Col,  of  phy*.  nnd  Sueg,,  Iftv  Tork.  *c. 

THE  PATHOLOGY  AND  TREATMENT  OF  VENEREAL  I>18- 

lASBS.  Inaluding  the  re«ulU  of  r«o«iii  icv««t.}g&tioiL0  upon  the  BubJMt.  Third  ediUon, 
r«rii«d  sod  rnlurgied^  with  ilhiJitratioQi.  In  one  large  and  handfome  oqIato  voluint  of 
wrer  700  pngea,  cloih,  $b  (10  ;  IcAther,  $<^  00. 
In  prepftring  iht£t  ftundard  wnrk  ii^ain  for  the  presa,  the  Rtitbor  hM  fubjected  Et  to  •  v«^ 
tborougb  reviaion-  Many  porllonei  hnvebt^en  rewrUt«n,  »nfl  mueh  new  matter  udd^d,  in  urder  lo 
bring  it  completely  on  a  leFol  with  the  mo6t  advanced  condition  of  syphilography,  bat  by  e»reful 
AoinpreiiHion  of  the  text  of  previous  edition*,  the  work  has  been  increnaed  by  only  iiitjfuur  paget^ 
The  lahor  thus  bestowed  upon  it,  it  htt  hnp«d,  will  insure  for  it  &  oontinuance  of  its  poflition  M  a 
comptQie  and  truntworthy  guide  for  the  prufltitioner. 

I(  1^  itif  liiM-i  (oiiij  l.kjM  book  wllh  which  w«  urn  »^*  i  mucth  himikUI  ef»fnni*»udiilt"^i  n^.  If  Vm  pT(v«1.-«rfif«fTr«  bad 


Thi*  lali««t  ri«w«  of  tli« 
rward^  a&*i  lb«  tufnriiialkia 
'  I>otj»i  for  tb*»  4tndAat,  Eiid 
u»D*r     Tbfl  iiubj<^er* '.tf  T(»- 
r  iiir0<>tl<iDP  of  thw  "ye*,  and 
>  l>y  rpftf)ato«lli>i><^ntatl»Dii.  MTV 
Lundtm  Lnneti,  Jan.?.  Vh^l 
Dr,    Bauixtiiad'M   work   In  almady  an  nDirertally 
KDOWQ  ai  the  h««i  troailiN»  to  th«  Eo^lUb  laof^nofif*  oii 


II 


W9ry  (iiily  dtacumtea.' 


UmI  I»*m!hi  |>nblUNi*d      A*   I  ' k 

ararly  fttnry  pbyHlclan'x  ,  ^'-'f* 

\  n*  U  bv  fur  ihw  haul  <>f  *rLi'j^  v.«  h.w*/  kn-  wKd^j*  — 
I  N   r,  Mmiicnt  Ongfttt,  J»n.  'Jfi.  IS7L 
I      It  U  rar**1Ui  th*  hUMiry  of  m*"i"  f"  «»  1"'*  auyoo* 
b«>ok  whleb  cottUUa  all  tbai  ft  '  uficd«  lo 

ltbi»w;  while  thft  prti»*f«*or  of  '  'O  ^*oe* 

r*^al'*  i)a*  no  oocaPloi)  lu  lfi*ik  no. -     •    4;  -  ver*  for 


r«nf»ru»t  dtan»ii«H,  tbM  11  nmy  <*«ero  aluin«l  -uperfln-    anythlaf  (fr&etieal  «oDDvct«d  with  lb«  dugn^wV*,  hli* 
on«  fo  «aT  n^orn  of  kt  tlitn  that  a  d#w  odktioD  bn*  b4*PD    t<»ry,  or  tT«atiD«at  of  th»i#  atfeeUoim.-^^V'.  Y  M*iiicai 
iMQfid      Bat  Ibo  iiiith<ir'»  Induatry  ban  rendered  tbi*    /oumal,  Mareh,  1671. 
tiow  «dttlij&  tirtnally  a  new  work*  and  <i>  merU*  a>  ' 

flULLERIER  (A.),  arid  T>UMSTEAD  {FBEEMAN  J). 

V/        8urg*on  fo  th*  UhpUal  d«*  Midi.  -*-'       PrMf^^t*^  t/  rr«»r*<i  f  £*i>^*i**#  *n  <A*  f7oll*y«  fl/ 

AN  ATLAS  OF  VENEREAL  DISEASES.     Translated  and  Edited  by 

Frviman  J.  BcMSTSin.     In  one  large  imperial  4to.  rolume  of  328  pagei,  doublecolamni* 

with  26  plfttes,  eontaining  ftbout  160  figurei,  beautiftttly  colored^  many  of  them  the  nine  of 

life;  ytrongly  bound  in  oloth,  |17  UO  ;  also,  in  five  puru*  itout  wrapperi,  at  %%  per  part. 

Anticipating  &  very  targe  lale  for  this  work,  it  li  offered  at  the  rery  low  price  of  TuHieic  Doii* 

bAiii  A  Part,  thuM  placing  it  within  the  rea^h  of  all  who  aro  interested  in  thi»  department  ofprao* 

liee.     Oentlemen  de<iiring  early  imprei^iionf  of  the  plates  would  do  wt^ll  to  order  it  without  delay^ 

A  specimen  of  the  platef  and  text  tent  free  by  moil,  \m  receipt  of  36  oenta 


* 


We  wl«h  for  ootf  tbiii  oar  prnvlnce  was  ni»!  n»«ir>*l< 
•d  to  tnetbodii  of  tri«atm<«at.  thHt  win  mlgbt  «»y  •mn^ 
thlof  of  the  QXiQlHUci  Colored  |>Ul««  to  Ihli  roluioe. 
abandon  PtftetUumtr,  ^"^fi  1S«». 

Jk»  a  whoto.  It  teaeben  all  that  eao  ht>  tunKbt  by 
meani  of  platei  atsd  print— t/imdon  L'tnoel.  Marcb 

^o|!Mpriorto  aoythlng  of  the  klud  <»v<»r  »w*for*i  iMotid 
OD  tbtii«otttlooiit  ^C^inftita  Hp'I,  JourtvU,  Murch,  '«J9, 

The  [.r  r'  >  -  "i  '  -  ..  to  uiid«>r«tao<l  Ihln 
branch  nbouM  obtnin  tbi«, 

the  m.>  rk  nVfir  piihltAhed. — 

ThU  i#  a  witrk  of  aiiiHter  bundN  on  holb  aide*.  3f 
GalloHiar  iiH«RrfA|jti4i<T>r>d  to,  we  think  w.  r«..«3'trnty 
tay  it  a  pa^r  of  tb«  hllnpirloan  «ttd  vtM  - 1, 

while  In  thin  eonntry  Wf»  dn  Q«>t  h*»*it  kt 

Dr.  Bnin«t«ad.  a<(  an  mitbMfity.  \*  ^  1 

JiM*ndD(  onr  renders  thjit  tbeKf^  illnfttraliuti?  U'M  tb» 
whole  bUtory  i>f  venereal  dl«ea«e,  from  It*  loecpiloii 


<i  \U  eod,  w«  do  oi*t  know  a  Mngla  Diedic&l  Work, 
which  fork*  kind  l«  Wi^tv  nfi'tJu^nryUt  them  to  haTt, 
^ffalifomia  M*d.  Qatdtr,  Miircb,  1M9. 

The  mo«t  «i>leiidld;T  tllmtratrtd  work  In  lh«*  taa 
fuaf<».  and  In  our  opintMu  f«*r  more  ti*elul  fbau  the 
Frsn'^h  ortrin&l  — Jm,  Jaurn  it*'t.  SH*ni?*Ji,  Jaa  '69 
'  Theflftbnod  eoocluilDji  0niul»*«r  of  ihU  m*Mrijlflc*^o> 
work  baa  fittttbi'd  up,  ami  w.*  baT«  nrj  li4^«ltation  t» 
0&yin$!  tbatUn  ^In*tn^tl.^n»  iinrj»nai»  ibi^a  of  pr*<ricm* 
anmkimr*.- S*>0t  M*d  -in**  SurifJK,  Jao    U    IH0» 

Oth*>f  wrllera  be^ld^^i  M.  €nU«ri«r  have«ivea  ne  a 
jaod  acisotttit  of  th«»  dknoacA*  A  which  ^*»  trt^ni^,  b«l 
DM  on*i  Una  fiirui^bed  o»  wiib  ■iich  a  r  r1«i 

of  lllantratl'^titi  of  lb*  veuflri-iil;  dl**"  '*. 

h(>Wfiv«r.  A^n  a,<Jdlt1oQ&l  lotir-^t  rvTi !  '^4 

by  tbii  rotama  bafor«»  tiB  ;  r   -  '  <*! 

aod    tr&nAlRrlon  of  M*  r  '"^* 

d*Qtat  rpitiark*  by  on*  of  c  ♦• 

Myfibtlo^rapbefK,  Mr  Tlnctitti  ttd  —  Jfrtt.  auJ  Fof. 
if*'iH»f*-mu.  il««ftflo,  July,  1669. 


J^EE  {HE.VBrh 

Prtif  of  Nurgrerjf  ni  Ih*  ft^ffnl  OoU^fft  n/Snrff«i*m»  ^f  Ei^pLtnd,  de. 

LEOTUUES  ON  SVPniLlS  AND  ON  SOME  FORMS  OF  LOCAL 

DISEASE  AFFKCTING  PRINCfPALLY  T!IR  oRrjA^TS  OP  OENERATIOK.     In  one 
handiuuie  octavo  volume  :  flloth;  $2  25.      f  T.  ) 

Tb«»  Wiifk  ♦•  ir«hii»h1i*»  HI*  It  IrMftiii  *\uiw  ftillv  uf  puh-  |  tn 

fit  ^  ' 


I 


I»rn<y.*ar4  In  prrii^nt*  pretloui'y 

I  Mv..ti].'ir:,    -vi.T.iliii.^  Mf.--.-t.#iT 


tSv  .  ,  ,     ■ 

the  morbid  imM^^'pt^^i  pDNlucwd  by  auohlno^ulaltoa;  tlm  j 


^UoUil.— ^ru'A**rtx  uj'  Vcrmaiiik^^if^  April,  Ibll*. 


//^ 


8Hrff4im  to  thr  Lock  UnsyiiaK  Italian,  * 

ON  SYPHILIS   AND  LOCAL  CONTAGIOUS  DISORDERS.     In 

one  handiome  octava  volume  :  einth,  SS  2&« 


A  COMPLETE  TREATISE  ON  TE^EWV.W.  \>\^^.K%^*^.  ^^<evT.%- 

Iftted  from  the  Second  EnUrged  Qennftn  E«\\liox\.  V)^  l%x^».K\t'e^.%tx^^v%,l&.:^-  X^  *4»^ 
0cUro  volam9,  with  iiianrmtioni.     iPrt>p<f^nn£.) 


m 


Henrt  C.  LiA'fl  Publications — {DieeaeeB  of  the  Bkin) 


IpOX  (  TILBURVl  MD..  h\R,CJ\.  and  T,  C.  FOX.  B,A..  M  R.C.S., 

J^  Phy^frian  tn  tkt  Dn>*^rtfntntfor  Sktn  DU^ott**,  t'nimt^ttit  Colli p*  H*^$Mnt 

EPITOMK  OF  SKIN  DISEASES,     WITH  FORMULAE-     For  Stc 

i>i!iTH  Awu  PiiACTiTtoiCKlis.     In  One  hmiidjonse  12mo.  volume,  of  120  piigtt :  ototk,  |l. 
{Now  Rmdy,) 

A  ..  rt  .  r,-,M    ,.n<l  coorl-t*  ilM^MpUon  (•  c»v»»n  of  the     tn  .vto.<  i,f  ff^tcTn  .H^-ASf*- iiPp  mri^i\fnfw\j  ^n/^rmnvX*^ 
#.Vi;i  '^  Ainl  The  MithoT'K   rptnnrk*  *tD  th<' 

rroi  !i  ->  .      -      i^r  wUli  ihrlT  pri»i'(l^*l  Ulor«on  th*  •  a- 
AUiiiintliMi  »if  vkiit  ill*c*n**t'«,  iffill  I*  of  ^t***'  i*-*;;!- 
tr>  itio  iinTkv  In  this'  'Ii*f»iiiVtmi*nt  nf  nuNnHnti.   W*- 
of  no  otr*rr  whlt^b,  lo  w.  Utfle  jiimo*^  ooiuiUnn  ?<* 

Ilbn*  i*ft  cupeclfcl  fe»t»r©«  othnrtlmn  U  I*  w»ncU'*ini«I 
4)i}|t»  pnirilcjil.  T>ic  t^tkfXy  fhnph»r*,  tfnRtUist  of  p1«- 
un^ntnrv  mnLtni's.ln  iht*  ^tmiy  of  *H\rnH»e*»eft,  nr*  '"rv 
pimK  tin.l  (h»«  (In*-  or  fwiimUii  is  exceUcot,— >l«/n'i«e*  0/ 

(Jiinttti  Sttt-i/tt'j/,  Ui'o  ik:b. 
If  .I'M tor*  Jt^'ifNH'l  tlu'  jtlM'lv  of  diwfMicn  of  th«  ikln.  !t 

Vill  Jit^f  1h^  r..i]ii.a;  of  ..pfH^rtnulM.":'  rtf  lu3*trMPtlon,    This 

llrti.  I  iv  coudnn"'**!  know- 

tf^ij  I  to  f-Tefv  oDtt  «bo 

win  r  Jmi  1KT7 

Thi?  llttJ»i  wiirk  cwruint  f»jl  t'l  nr-iuln*  »  ' 


ofM 


ON  DISEASES  OF  TITE  SKIN.    With  Illustrations  on  wood. 

eoth  AmerioAn,  from  the  aixtb  and  enlarged  BogliBh  edUiwn.     In  onci large  c»9Utq  ftt 
of  over  HOO  p*g«s,  t&. 

A  SERIES   OF   PLATES   ILLUSTRATIKG  "WILSON   OX  DM 

EASES  OF  THE  6KIN;"  consisling  of  twenty  bea-uttf ally  execut^il  t»l«t»?.  ofw^iAl 
teen  are  exqnUitely  colored,  pre»enling  the  Normal  Anal^my  and  PaibnU.gy  of  Ua  »k 
and  embraoiog  aceurate  representation  a  of  about  on©  hundred  Tarielie*  of  dia**^   """^ 
Ihem  the  sue  of  nature.     Price,  In  extra  ololh,  15  &0. 
Alio,  the  Text  and  Plates,  bound  in  one  bandaome  rolnme.     Clolh*  $10. 
2J  r  THE  8  A  MS  A  V  THOR .  

THE  STUDENT'S  BOOK  OF  CUTANEOrS  MEDICINE  and  Dil 

BABKB  or  T0B  BKitf.    In  One  very  handBome  royal  ISmo.  volume.    $3  60. 

^ELIOAS  (J,  MOORE),  M.D.,  M.R.LA, 

ATLAS   OF  CLTTANEOUS  DISEASES. 


Tolume,  irith  exqaiiiitely  colored  plates,  kc 

di{iea«e.  Clolh«  $5  &(). 
The  <llM|fua»ii  uf  «rnpiu«  i1in«iiiN>i,  however*  under 
•Al  vkrcaniatiiue«s»  la  Tttry  diffleult.  N<>^Tertb »]«#•«» 
Dr.  NnUgAit  tia«c«rtii!al7,  "*•  fiLrMiipoi!MllilA,*'giTen 
1  fall  b  fa  I  jiod  Aeonriite  reprAnetitntioD  of  cbl«  e1»A  of 
dl««afe«^\  idJ  (bor^  Cftti  b«  tiu  doabt  thai  thvwe  pUtAs 
^111  b«  offrflHt  aeeio  tbe«ttidf*at  and  praeiitiooeria 


In  one  heantiful  qniir 
preseottng  about  one  hundred  TaxietiN  af 


t«  whUH  ibe  tj^nfcalar  CMe  may  b^lotig 
^ooklof  oref  Ine  •♦Atlaa" 


Whii 

we  b»¥«  h**»  (ndntMl  \ 
aaiQlue  «Uo  the  •'t'rarilonT  Tr.-. 
lachoed  to  €tfianl(1*T  !i  «  very  • 
Ulalfif  K<^cura(tt  rvrhal  du«crtplli« >r 
of  tb*  pj»tbi»Jt*ny  Attd  tr<<«tiD«ut  of  ernptiT*  4iMA»i 


drawing  a  diafn<^«le  a*  to  ibe  elbM,i>rdo>r,  andtpoete*  I  —Gi^titffi/w  3iv'L  Journat. 

fJlLLlER  (THOMAS),  M.dZ 

-*-*  PhyMieian  to  the  Skin  D^)iortm«n.tuf  fTHitvrMitw  OntUgn  UatjiQat,  Jke 

HAND-BOOK  OF  SKIN  DISEASES,  for  Students  and  Practitk 

Second  Am.  Ed.     In  one  royal  12mo.  vol.  of  368  pp.     With  Illu*»tr»tion*      Chiib.ftl 

W^  <i|itt  coD«iei«utloa»ly  r0coinmf)D<l  It  to  th^  bto- 1      Hlnii' 

deui;   tb#  ityl«  U  eloar  aoil   pl<Khiiui  ro  rend,  thu  {  oa»  dU<fu 

DdTlfir  is  ^.lod,  (iDrt  the  dtiMcriplluav  (if  dln«iii»(<.  wUh  I  aft  wail  In 

•b*"  modiw  of  irMatiti'^ttt  recururu»»ud*>id,  *re  fr^r^atiQtly    practUlunara. -^  tVU«fA^i>  M»dif)ui  Mx^itmim^^,  Itaj, 
I  ltii(tf«tf*d  with  wftllrrtorJed  *iik9tiu.—l^undon  JftclJ  l&tfi. 
TUnM  anti  GaM*tt€,  A.VTl\l.  l^fift.  I  

^MITH  (EOSTACEl  M.  IK~  ^ 

PkytU-iuH  iiith§  fForthwtjtt  London  Frt^  lHi^*eH*otji  ^*r  strk  ifutdrtn. 

A  PRACTICAL  TREATISE  ON    THE  WASTING    DISEASES 

INFANCY  AND  CHILDHOOD.    Second  Amerioiifi,  froiu  tbe  eeco 

Eugliiih  edition.*  In  one  handsome  octavo  volume,  elotb,  $3  60. 
ThU  in  U  #v«ry  way  an  admirable  hook.     Tb«    4arlbed  an  a  praeUeal  bsti 
sod4*4t  title  wblob  tb«  aatbur bar oboeeD  fort Ipcaron'  '  '      ' 

lyo'ittriTjr*  ao  adeqtiatf^  id^a  of  tb«  manjr  «abj^e(» 
opoQ  wUliob  It  tr«al«.  WaKtlDf  \*  *o  couMantati  ai* 
t»ttdat»t  opon  th<*  iDKladiea  of  childhood,  thdt  atr^-a- 
tt*e  npoo  th«  wai«tlngdi6ea»eanf  chUdrea  muitt  iiecea 
«aril7  embrace  tbn  cooBlderntton  of  many  NffficUoD* 
of  Whleb  It  tvaiyinptoin  ;  and  fhl«U«xc«||eatly  w<>U 
dmae  by  Dr,  Smltli.    Tbe  book  laifbt  fairly  be  de- 1 


eaA«i4  of  eltildr«a,  kd  aumnroq.*  n 

•ideir«d  ollhwr    ooHai«r»ny  i>r 

a«(iaaltiLnd  wUt>    n.»  ...,  ^  r  -.,ui. 

«blMri*D'K  dk 

Into  ihM  phy^l 

dr«D  that  Pr.  bi...^^.  ,  .,w.,^  „.,„, 

April  8, 167 1« 


—  ^  nt .  j« 
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SfMITH  (J.  LE  WIS).  M,  />.. 

*^  Pro/amtr  of  Morbid  Anatomy  (n  ttu  B^llevue  Ho^tal  Mtd    ColUgt,  N  T, 

A  COMPLETE  PRACTICAL  TREATISE  ON  TUE  DISEASES  OP 

CHILDREN.    Third  Edition,  revised  and  enlarged.     In  one  handsome  ooUvo  Tolnme 
of  726  pages. ^  Cloth,  $5;  leather,  $6.     (Just  Issued.) 

The  eminent  sacoess  which  this  work  has  achieved  ha?  encouraged  the  author,  in  preparing 
this  third  edition,  to  render  it  even  more  worthy  thnn  heretofore  of  the  favor  of  the  profefsion. 
It  has  heen  thoroughly  revised,  and  very  considerable  additions  have  been  made  throughout. 
To  accommodate  these  the  volume  has  been  printed  in  a  smaller  type,  so  as  to  prevent  any 
notable  increase  in  it»«  sire,  and  it  is  presented  in  the  hope  that  it  may  attain  the  position  of 
the  American  text  book  on  this  important  department  of  medical  science. 

Thia  work  took  a  stand  as  an  authority  from  Its  ttrnt  <jdillon  will  confirm  and  add  to  Its  reputation  navlng 
appearance,  and  erery  one  interested  in  itudyintc  the  ;  been  brought  up  to  the  prwent  mark  in  the  rapid  ad- 
dlMjainy  of  which  it  treat*  is  denlrous  of  knowing  what  vance  of  medical  Bcience,  it  is  the  bwt  work  In  our 
improvcmeutH  are  apparent  in  the  succoattire  edition»«.  j  lan(cua;re,  on  lti«  ranpe  of  topics  for  the  American  prao^ 
The  principal  additions  to  which  we  refer,  and  which  :  tilioner.— /licj/Sc  Med.  and  Surg.Joum.,  Feb.  l!?76. 
will  be  the  distinKui^hing  features  of  the  third  c<lition,  ,  d^,  Smith's  DiM>a8ei  of  Children  is  cerUinly  the  most 
are  chapters  on  diphtheria,  cerebro-spinal  meningitU,  YMluable  work  on  the  suljeetti  treated  that  the  pracii* 
and  riitheln.  The  former  disease  Is  considered  much  ^tioner  can  provide  himself  with.  It  is  fully  abreast 
more  in  detail  than  formerly,  and  a  gr^at  amount  of  |  ^^(^  every  advance:  it  should  be  in  the  hands  of  prao- 
very  practical  information  is  added,  and  altogether  it  is  :  titioners  generally,  while,  because  of  the  conciseness 
one  of  the  most  comprehensive  and  one  of  the  best  writ-  ^,,,1  c}earne!>s  of  style  of  the  writing  of  the  author,  every 
ten  chapters  of  the  subject  we  have  thus  far  reail.  His  prnfes<tor  of  disca^^es  of  chlldreu.  if  he  has  not  already 
description  of  cerebrospinal  meningitis,  founded  also  done  ko.  shouhl  lulopt  this  as  his  textr  book— ra-Jfeettooi 
for  the  most  part  on  personal  experience,  is  admirably  j  MontMy^  Feb.  1876. 
clear  and  exhaustive  ^Tht  Mni.  Reami.  Feb.  19, 1876.  ^^^  ^^^^  ^j^j^^  ^^  ^^^^  ^^„y  ^,,„^i,i„  ^^^^  ,^  „ow 

In  presenting  this  deservedly  popular  treatise  for  the  I  »>efore  us,  with  a  hundred  pages  of  additional  matter, 
third  time  to  the  profession.  Dr.  Smith  has  given  it  a  ;  „„  altered  sixeof  page,  new  illustrations,  and  new  tyi>e. 
careful  preparation,  which  will  make  it  of  decided  su-  Qf  the  diseases  treatwi  of  for  the  first  time,  we  notice 
periority  to  either  of  the  former  editions.  The  position  rdtheln  and  cerebro-Hpinal  fever,  which  lat«»ly  prevailed 
of  the  author,  as  physician  and  consultant  to  several  }„  ^.pijemic  f<>rm  in  some  parts  of  the  country.  The 
large  children's  hospitals  In  New  York  city,  has  fur-  !  article  upon  diphtheria,  containint;  the  latest  develop- 
ni'hed  him  with  constant  occasions  to  put  his  treatment  ments  in  the  pathology  and  treatment  of  that  dread  dis- 
t^  the  test,  and  his  work  has  at  once  that  practical  and  ^.^^^  which  so  lately  ravaged  our  country,  is  poruliaily 
thoughtful  tone  which  is  a  marked  characteristic  of  the  ;  interesting  to  every  practitioner.  We  glwlly  welcome 
best  productions  of  the  American  medical  press— J/cd.  ^j^j^  »tandar.l  work,  and  cheerfully  recommend  it  to  our 
and  Surg.  Reporter^  Feb.  1K76.  rea^lers  as  the  best  on  this  sui>ject  in  the  Knglish  Ian 

The  former  editions  of  this  book  have  given  It  the  |  )taiigti.^yathviUe  Journal  qf  Jied.  and  Surgerj/,  March, 
highest  rank  among  works  of  its  class,  and  the  present  i  1876. 


(lONDIE  (D.  FRANCIS).  M.D, 

^A  PRACTICAL  TREATISE  ON  THE  DISEASES  OF  CHILDREN. 

Sixth  edition,  revised  and  augmented.     In  one  large  ooUvo  volume  of  nearly  800  closely 
printed  pages,  cloth,  $5  25  ;  leather,  $6  25. 
The  present  edition,  which  is  the  sixth,  is  fully  np  I  teachers.    As  a  whole,  however,  the  work  is  the  best 


kothetimesin  thedlsonssionof  all  those  pointsinthe 

tatholugy  and  treatment  of  infantile  diseases  which 
ave  been  brought  forward  by  the  Oermau  and  French 


Aroerican  one  that  we  bsve.  and  la  Its  special  adapta- 
'.ion  to  American  practitioners  It  certalDly  has  no 
•qual— A'«10  York  M*id.  Record,  March  3.  1868. 


HrEST  {CHARLES).  M.  D., 

'  ^  Phy»ici'tn  to  the  Hottpitnl/ur  Sick  Children,  *c. 

LECTURES  ON   THE   DISEASES   OF  INFANCY  AND  CHILD- 

HOOD.  Fifth  American  from  the  sixth  revised  and  enlarged  Ens^lish  edition.  In  one  large 
and  handsome  octavo  volume  of  678  pages.  Cloth,  $4  50  ;  leather,  $5  50.  (Just  Issued.) 
The  continued  demand  for  this  work  on  both  sides  of  the  Atlantic,  and  its  translation  into  Oer* 
man,  Fren^jh,  Italian,  Danish,  Dutch,  and  Russian,  show  that  it  fills  satisfactorily  a  want  exten- 
sively felt  by  the  profession.  There  is  probably  no  man  living  who  can  speak  with  the  authority 
derived  from  a  more  extended  experience  thsn  Dr.  West,  and  his  work  now  presents  the  results  of 
nearly  2000  recorded  cases,  and  600  post-mortem  examinations  selected  from  among  nearly  40,000 
eases  which  have  piissed  under  his  care.  In  the  preparation  of  the  present  edition  he  has  omitted 
much  that  appeared  of  minor  importance,  in  order  to  find  room  for  the  introduction  of  additional 
matter,  and  the  volume,  while  thoroughly  revised,  is  therefore  not  increased  materially  in  site. 

Of  all  the  English  writers  on  the  diseases  of  ehil- 1  living  authorities  in  the  difflenlt  department  of  medl* 
drea,  there  is  no  one  so  entirely  satisfactory  to  na  as  I  cal  scleoce  in  which  be  is  most  widely  known.* 
*>r.  West.    For  years  we  have  held  his  opinion  as  j  Boston  Med.  and  Surg.  Journal. 
J  idiolal,  and  have  regarded  him  as  one  of  the  highest  | 


£ 


T  THE  SAMS  AUTHOR.    {Lately Isfued.) 

ON  SOME  DISORDERS  OF  THE  NERVOUS  SYSTEM  IN  CHILD- 

HOOD;  being  the  Lumleian  Lectures  delivered  at  the  Royal  College  of  Physicians  of  Lon- 
don, in  March,  1871.     In  one  volume,  small  12mo.,  cloth,  $1  00. 


WEES  ON    THE    PHTSICIL    AND   MKOICIL  TRBITUBITT   Of  Q^VU^^IA.     VLV««tk.>X  «^V<2v^^^ 

1  vol.  8vo.  of  648  pages.    Cloth,  $2  8b. 


I 


fTHOMAS  {T.QAILLARD),M.D., 

Fr*>ft»4or  of  Obgl^rim,  Ac.*  in  the  ColUgM  of  PhyitiHan^  and  8^rff*onf^  H.  T.,  Ac, 

A  PRACTICAL  TREATISE  ON  THE  DISEASES  OF  WOMEN.   Fotir!    _ 

edition,  enlarged  and  fchoronghTj  rev^ised.     Id  one  Urgft'Ufid  h«iidfom«  oatmro  Tolaait  of 
600  pages,  with  191  illafltraiiooa.     Cloth,  $5  00^  leather,  $^  00.     (Just  TMm*d.) 
The  author  bae  laken  adrant&ge  of  the  opportttnity  afforded  hy  the  oalt  for  aoolher  edltiott  4l 
Ihlf  work  io  render  it  worthj  a  continuaace  of  the  very  remarkable  favor  with  which  U  bM  beei 
received.     Every  portion  has  been  subjeoted  to  &  eoofl<?ientioai  revuioo,  and  no  labor  ha«  be 
I  pared  Io  make  it  a  oomplete  (reatiae  on  the  most  advanced  condition  of  its  important  ittbjret< 
A   work  which   lii!*   fiii-^iii'd   a  fourtb   edlUon,  nod   |  aion  woald  remark  that,  *■  a  tP!!ich*>r  rvf  gTiiir*-^?^'^ 
Ihftt*  Lim,  in  tiic>  - 1  f  five  ftfuT*!,  ha*  achl«'f  eii   i  bi>th  dtd<ielicaod  oUaic&U  Fr 


K  r«pnUtiou  win  ilm'*'«t  Iwyond  thw  riMwcb 

*»r  <*rillict»'!ii,  ftO'l  '  I' ojtjn!(»nj«  whit'h  we^  h»ve 

alriiml)'  expre>swHj  of  Qhj  f  roipr  pililion^  «i«»tn  lr»  rc- 
4ijlro  thut  we  should  do  UttW  more  lh«in  nnuoonre 
thin  new  I««.iie.  We  r&nnot  r^fmin  from  saylnjf  that, 
wn  u  pni'^'tirul  wnrk,  thiB  ft  »eC"Dd  to  none  In  th<*  Bng- 
lUh.  or.  iti<l«ot|.  tu  any  other  lant^aaKe,  The  ormniro- 
ment  ut  the  roDteat^I  the  admirably  clear  manner  }a 
wbiob  th«  cohject  of  the  dltfereotial  dlaf^DoelM  of 
Duvcral  (>f  lbe(llM<ia#es  If  haadkd,  1««ve  nothiuie  to  W 
deAlr«<d  by  lb**  practitioner  who  wante  a  thorouKchly 
ctiatcikl  work,  one  to  which  h«  wm  refer  in  dlflittult 
cai*e-4  f'f  doubtful  diajrnoHf  wttb  thi»  certaluUr  of  srain- 
tnff  lik'bt  niid  iQ<3trarUoQ.  Dr.  Thoma*  in  a  man  with  a 
vory  clfiir  head  nnd  decided  tiewn^  and  thure  ieenif  to 
h0  notbin<;  which  h«  m  uiurh  di-ilikoe  M  haiy  nrrtionf 
of  ditti^nCMiff  »nd  Kliii'l  r'julitu-  mid  rinrffi^-irialiti*  thvrti- 
pxtUttr:^.     The  Jftn  U    lbi<* 

h*}ok  and  tM«t  it-  >i,  will 

cor+alnly  fint  be  ^  Laneitf 

The  Utent  editloa  nf  tbta  welMinowa  text*bo»>k 
retattkit  the  etifteatial  eh^raotera  which  randered  the 
earll<»«t  »o  dof)«rT«dly  popolar  It  i«  aiill  pre-orni- 
UHOtly  a  practical  uiHuaal.  intettdfud  to  eopT«y  to 
^tndMDtniia  a  clA&ratid  forcible  utannft'r  a  Aafflcieotif 
conipl«i«>  oatKue  <j»f  frfojeeology.  Io  a  word,  we 
■  liiiitld  Bay  that  any  oae  who  intended  to  make  a 
DpACial  Ktndy  of  ^yaiecoiogy  coald  hardly  do  belter 
Ibari  iub«<{;la  with  a  mloate  p*trasal  of  thU  hook,  and 
that  any  oo*  w  ho  latnt}de<l  tu  km^p  gytneflf'lot^y  »ob. 
(irdiuiite  to  general  praclic«>.  «hi»otd  bardty  fail  to 
h<iT<»  U  itn  hand  (or  futaro  referooce.— ^.  Y.  MwA. 
lunrn.,  Jan.  1875. 

Retdctantty  weare  obU/;ed  Io  eloae  tbli  nnaatla- 
factory  uuUoe  of  «u  excollent  a  work,  aad  U  eoncln* 


takaa  thn  lend  far  ahead  oT 
■  nthor  be  certainly  haM  nipi 
lied  «aoeeBa — Am..  Journ, 

TbU  rolnroe  of  Prot  TJ 
ifl  cla««ical,witb«>ut  jMiinj  s.^ 
of  anatomy    m 
traDfllatioB  of  ]> 
distinelly  the  drv .-. 
lion,  wlthont  wejtryiu. 
1q  alL  renpectaa  wurk 

iQf  the  high  regard  i:i  -. 

thor  It  h«ld  by  the  priiteaaloa.— Aaa,  Suppttmatt^ 
Obstet.  Journ,   Oct.  \%1i. 

Proianaor  Thomaa  fairly  took  tl- 
UDlted  St«te«  by  storm  when  hl» 
appaaraace  early  in  \^^^      T«*  rt  .- 
BDthaHlafltie,   natwitU^ 
elMroa  froin  our  traa>La: 
edition  waa  rapidly  ^ 
iieoond  one  wa«  iMt)r>: 
wa4  aoDotincttd  and  [' 
mtfied  the  fonrth.    Tl 
not  ephemeral,  and  il 
theaiiDal»')f  Amerlcim 
i«  a  \'in%  period  in  m 
Thonia*'»  wr»rk  no  •♦  Ui-.K-^  -^  ^.r 
leading  native  prodncilan  of  the  ' 
order,  the  muTT^^r,  Mir'  iit-s^i^nrn  n'  t: 
tl?enfl«i<i.  II 

of  diOttOG 

the  b  t  !< 

Off  ^^  -■  fi.iiV'ri  ir  I, 

ao')  '.'0  wark  of  r 

npn.     '  f  women  —I 

vtU4  Mtd.  Jiitirnal^  Sept.  187  L 


B 


AENES  {ROnERT),  M.D,.  F,R,ap., 

ObMtiric  Phj^tieiun  to  St.  Thamftn'*  Hotpiial^  ite. 

A  CLINICAL  EXPOSITION  OF  THE  MEDICAL  AND  SURGI- 
CAL DISEASES  OF  WOMEN.  In  one  hftnd«oiae  octavo  Tolnme  of  aboat80«>pAg«f,  with 
16V  illo«tratinni.     Cloth,  |&  00 ;  leather.  $6  00.     UttMt  JssutitiA 


Pr.  Barneit  \h  not  only  a  practitioner  of  ejccepilon- 
ally  lar^e  '>pportonltle«,  whloh  lie  han  u«ed  welJ,but 
he'ha«  kept  hUu:«eiriuforiried  of  what  ba>  b'<en  eald 
and  done  iiy  otlier;* ;  and  lie  ha«  kq  th*  preveut  vot- 
noie  JudtcionMly  u^ed  thi^  kcowledge.  We  can 
strongly  reooinniead  Dr.  IiHrn«»'H  work  to  Ihe^ynie- 
coionleal  atttdetit  attd  practitioner.— iV.  T,  Mfd.  Stc- 
oril,  Jane  15,  1S74. 

We  can  only  repeat  that,  aa  a  thoroiif  hly  aotiod, 
praetical,  ellnieal  treatise,  we  know  of  oo  Engtinh 
w.«rk  wUleti  can  compare  to  thi»  of  IH.  Barai"*.  To 
the  Bo-called  «peciaUxt,  an  well  a*  to  the  genera  I  prac' 
tltfoiier,  U  will  prove  a  most  aeefal  faide, — Lofutun 
J&d'kcef.  Jao.  10,  1874, 

III  canclnsloD,  wemaet  ejcpreF"  ntirranrletlnQ  that. 
In  view  of  the  wide  rttDi^e  of  »*nbji^ct*  oompreeBed 
iat'»  N  ^logle  rolarae,  Ihif*  bo^nk  l^  adrakalilw  for  the 
euQclBeuniN  and  clearofl««  with  which  practlciti 
point'*  are  treated,  and  evidently  from  a  large  exp^t- 
rienee,  F-^r  «tndent<4,  and.  Indeed.  fi?r  a  (jf<'tid  tn»r>y 
of  th<<be  who  for  wunt  of  titiifii  cannot,  or  /or  wunt  uf 
inelluiUion  wSti  not^be  Htail^atM.  it  t»<^  a  «afo  and  Aat- 

i^frtC('»rV  tfili-r^*,  ;iti4   iji'  'irjP  w)(.^  il    .'Ki  fi(  ■*  ( .-  I  r".i^   tlm 

di«< 

It. 

cni-      ■■ 

lUeiii    lu---   *.-fj«t;utlU    .tajuuct^j  L-:'  the    lv.'Xi.—lSuxiun 

Med,  an't  Ht^rg,  Joarn.,  April  IT;  ISTi 

Dr.  Baroev'i  prevent  work  !•  a  inM^nlfteent  ooalrl<^ 
bittoa  to  the  Uttratnre  of  that  branch  of  the  profee- 


ai'>li  with  whtch  hlintme  has  »o  h-^f-  '"^-♦^  ♦■  ,,*,.rmi,i* 

coQMeeied      To  att<;tnpt.  however, 

alyeU  of  an  volnniiooti*  a  treati«f^ 

beyMud    all    reasonable    bonuda,  ^  -^  ,..~-^-..^    ^j  .^ 

Bmbodyinfthelonf  experience  atif!  pef-^na!  nbt^r- 
vatioQ  ef  one  of  tbegrealQst 
eaaea  of  wouiea,  U  seems  p 
ot  the  author,  wbo  epentt a  d 
ipeaks,  too,  a*  oae  bav 
withetaodiog  thla  diir 
fng  narrow  aa  to  tiir 
rIewM  presented*  and 
Sarnes  has  been  an  at ; 
ropenn.ti'M  ulno  nf  S  r 

byu 

for  ►- 
maM,  Aiiii  ■ 
connlryfiii 
whScii  mr, 

etan  —  Jw  Jnum,  Jff4.  At-t.,  April,  IfeZi. 
Thrnu^hont  I  he  whtiie  bou'k  It  la  tBtipoealble  aot  t 


will   be  0H.^iT\f  reid    alt  ovar  th 
everywhere  be  admired  for  tt«  r 
h ijne»ly  i>f  itnrpn^ie,  and  ability  — -j  .♦*-  '•■>wr<n. 
of  QrtAt  Britain  and  Irticind,  Alareli.  IgTl. 
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JJODOE  (HUGH  L.),  M,D.. 

••-^  Smeritus  Profejuor  «/  Obitetries,  Ac,  in  tht  Unirm-Hty  of  Pennsylvania. 

ON  DISEASES  PECULIAR  TO  WOMEN;  including  Displacemente 

of  the  uterus.     With  original  illastrations.     SecoDd  edition,  revised  and  enlarged.     Id 
one  beantifuUy  printed  octavo  Tolume  of  531  pages,  oloth,  $4  50. 

Professor  Hodge's  work  Is  trnly  an  original  one 
rom  beginning  to  end,  oonHeqnently  no  on^  can  pe- 
ruse its  pages  without  learning  something  new.  A»  a 
contribution  to  the  study  of  women's  dtxeaKes,  it  is  of 
great  value,  and  is  abundantly  able  to  stand  on  its 
own  merita.— ^^.  T.  Medical  Record,  Sept.  15. 1868. 


From  PaoF.  W.  H.  Btfosd,  o/  the  Rush  Medical 
ColUge,  Chicago. 

The  book  bears  the  impress  of  a  master  hand,  and 
must,  as  its  predecessor,  prove  acceptable  to  the  pro- 
fession. In  diseases  of  women  Dr.  Hodge  has  estab- 
lished a  school  of  treatment  that  hae  become  world- 
wide in  fame. 


IXTEST  (CHARLES),  M.D, 

LECTURES  ON  THE  DISEASES  OF  WOMEN. 

from  the  Third  London  edition. 
$8  75;  leather,  $4  75. 
▲s  a  writer.  Dr.  West  stands,  In  our  opinion,  ae-  seeking  truth,  and  one  that  will  convince  the  student 


Third  American, 

In  one  neat  octavo  volnme  of  about  550  pagei,  oloth, 


eond  only  to  Watson,  the  "Maeaulay  of  Medicine 
he  possesses  that  happy  faculty  of  clothing  instruc- 
tion In  easy  garments ;  combining  pleasure  with 
profit,  he  leads  his  pupils,  in  spite  of  the  ancient  pro- 
verb, along  a  royal  ruad  to  learning.  His  work  is  one 
which  will  not  satisfy  the  extreme  on  either  side,  but 
It  is  one  that  will  please  the  great  majority  who  arc 


that  he  has  committed  himself  to  a  candid,  safe,  and 
valuable  guide. —-y.  A.  Med.-Chirurg  Review. 

We  have  to  say  of  It,  briefly  and  decidedly,  that  It 
Is  the  best  work  on  the  subject  in  any  langusge,  and 
that  it  sUmps  Dr.  West  as  the  fneiU  princf^jn  of 
British  obstetric  authors.— i^<lin5ur^/i  Med.  Journal. 


D. '.WEEK'S  TREATISE  Olf  THE  DISEASES  O?  FE- 
MALES. With  illustrations.  Eleventh  Edition 
with  the  Author's  last  improvements  and  eorree 
clone.  In  one  octavo  volume  of  696  pages,  witl 
platen,  cloth.     US  00. 

CHURCHILL  ON  THE  PUERPERAL  FEVER  AND 
OTHER  DISEASES  PECDLIAK  TO  WOMEN  1  vol. 
8vo.,  pp.  450,  cloth.    $2  50. 


ASHWELL'S  PRACTICAL  TREATISE  ON  THE  DIS- 
EASES PECULIAR  TO  WOMEN.  Third  Amerlcsn. 
from  the  Third  and  revised  London  edition.  1  vol . 
8vo.,  pp.  A28,  cloth.    $3  HO 

MEIOS  ON  THE  NATURE,  RIONS,  AND  TREAT- 
MBNT  OF  CHILDBED  FEVER.  1  vol.  8vo.  pp. 
M6,  eloth.    $2  00. 


rPANNER  (THOMAS  H),  M.D: 
ON  THE  SIGNS  AND  DISEASES  OF  PREGNANCY.     First  American 

from  the  Second  and  Enlarged  English  Edition.     With  four  colored  plates  andiUustrationi 
on  wood.     In  one  handsome  octavo  volume  of  about  500  pages,  cloth,  $4  25. 
With  the  immense  variety  of  subjects  treated  of  i      We  recommend  obstetrical  students,  young  and 
and  the  ground  which  they  are  madeto  cover,  the  im- '  old,  to  havt  this  volume  in  their  collections.     It  con- 


poHRibility  of  giving  an  extended  review  of  thii^  truly 
remnrkable  work  must  be  apparent.  We  have  not  a 
single  fault  to  And  with  it.  and  most  heartily  com- 
mend it  to  the  careful  study  of  every  physician  who 
would  not  only  always  be  sure  of  his  diagnosis  of 


tains  not  onl}  a  fair  statement  of  the  signs,  symptoiuo, 
and  disease*  of  pregnancy,  but  comprises  in  addition 
much  interesting  relative  matter  that  is  not  to  be 
found  in  any  other  work  that  we  can  name. — Kdin* 
burgh  Med.  Journal,  Jan.  1868. 


mHE  OBSTETRICAL  JOURNAL.     (Free  of  postage  fur  1877.) 

THE   OBSTETRICAL   JOURNAL  of  Great  Britain  and  Ireland; 

Including  Midwipbrt,  and  the  Disbasbs  of  Women  and  Inpants.     With  an  American 
Supplement,  edited  by  J.   V.  Inoham,   M.D.       A  monthly  of  about  80   octavo  pages, 
very  handsomely  printed.     Subscription,  Five  Dollars  per  annum.     Single  Numbers,  50 
cents  each. 
Commencing  with  April,  1873,  the  Obstetrical  Journal  consists  of  Original  Papers  by  Brit* 
tsh  and  Foreign  Contributors  ;  Transactions  of  the  Obstetrical  Societies  in  England  and  abroad  ; 
Reports  of  Hospital  Practice;  Reviews  and  Bibliographical  Notices;  Articles  and  Notes,  Edito* 
rial.  Historical,  Forensic,  and  Miscellaneous;  Selections  from  Journals;   Correspondence,  ke. 
Collecting  together  the  vast  amount  of  material  daily  accumulating  in  this  important  and  ra- 
pidly  improving  department  of  medical  science,  the  value  of  the  information  which  it  pre- 
sents to  the  subscriber  may  be  estimated  from  the  character  of  the  gentlemen  who  have  alrendj 
promised  their  support,  including  such  names  as  those  of  Drs.  Atthill,  Robert  Barnes,  IIenrt 
Bennbt,  Thomar  Chambers.  Fleetwood  Churchill,  Matthews  Duncan,  Orailt  Hewitt, 
Braxton  Hickr.  Alprrd  Meadows.  W.  Leishman,  Alex.  Simpson.  Ttlbr  Smith,  Edward  J. 
Tilt,  Spencer  Wells,  Ac.  Ac.  ;  in  short,  the  representative  men  of  British  Obstetrics  and  Oyn»- 
oology. 

In  order  to  render  the  Obstetrical  Journal  fully  adequate  to  the  wants  of  the  American 
profession,  each  number  contains  a  Supplement  devoted  to  the  advances  made  in  Obstetrics  and 
Gynsecology  on  this  side  of  the  Atlantic.  This  portion  of  the  Journal  is  under  the  editorial 
charge  of  Dr.  J.  V.  Inoham,  to  whom  editorial  communications,  exchanges,  books  for  ra* 
Tiew,  Ac.,  may  be  addressed,  to  the  care  of  the  publisher. 

•«*  Complete  sets  from  the  beginning  can  no  \ons«T  Via  t^Tik\%V%d.^'^uNi  «^%w\'^'Ck«x^"^  ^"«^  ^^*" 
mtnoe  with  Vol.  V.,  April,  J877. 
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HsNBT  C.  LsA'8  PuBLioATioirs — (Midm/efy} 


PLA  TFAIH  (  W.  S.),  MM..  RRCP.. 
Prft/ftfor  ofObntetHc  MinUetnt  in  Sing**  CoUt^t.tlt,  He. 

A  THtLVTlSE  ON  THE  80IENCB  AND  PRACTICE  OF  MIDWIFERY. 

In  one  hnndaotoe  octtiTo  volam*  of  &7&  pag«i|  with  1A6  illostrmtioni  :  clolb,  §4  ^1^^  \%^ 
Iher,  $6  00.     {Ju§t  Issued  ) 


TTi*  sUi.lout  nod  *Jki  Uit*  hu-iy  itrnt^tUicDar  will  fibd 
heri'  n  rkh  irltie  from  witkh  he  tnay  tiblkin  ii«Uu«bl« 
lurornifilion  tf*  nid  him  t«  hi*  •ttendiiiH'**  on  the  pucr- 
jm-n}  fi'MiitlH  Tbu  whole  cbftpUr  upon  ihuiiiRnagvcnuot 
of  i»  UfclurRi  labor  li»  by  it«*li  worth  the  price  of  Lh« 
book.  IttiliM-^Jlt  mutlior^  i;pii«riLliy  »eeai  lo  recrit.rd  tbU 
intktter  118  of  tri^iml  liiiportftiictit  *«*  thouxh  it  were  n 
tUhiic  lrx>  w*U  ki»own  tn  need  HliiddNtlod.  while  th**y 

dwvll  «(  ■r^'-i't  »<'"l   Mrn-i U'liiTl.   iirn»tj  ui&lprei^enlA- 

Hot! It.  til  1  «o  rnrely  ■re 

ennoiii)  .  Ilutwem?^hl 

(V'Tntii.u _   ..„     .imHng  hn.v*i  we 

ftn  '«k'B.     VVt"  wouM  oHrdMtly 

P"  I'TJ  fw««  l»rwjk  which  «h>iuliJ 

ch'4,.,  ,    -  ,      i ...,     — u  oti  tb»lr  AihL'lv*.^.  aud  one, 

tcMi,  wiiinf)  thtiv  fboiiM  itiu^tiuitly  Btid  cnrefuUy  study. 
^Metl.  and  Surg.  Hepurttr,  Sept.  30,  ISja. 

I  r  f.   rnputniion  w»»  ^ufRd^nt  to  w»rr»ot 

ICT  ns.  when  blfi  ft>rtbcoiniTig  wnrk  w»ii  Rh- 

|]M'  i  ir«  iip{ii5ar»iie«  ban  r«uAiH)  n^k  <1i^;t^<[i'<tnt» 

ttii'iit      II  iealH  ill  ti  ma'-^terly  wny  vrUh  i  i^-il 

point*.  Ki)(l  s*vt*J"  cimclu»i<mn  which  U  i"  ll 

to  tfi«lQR»y.    Thii  work  1«  th«i  moHl  vnluir  .m 

Ut  Ui«i  AUliJeol  on  which  it  tr«atj  which  tiuj?  bu^n  ^i^en 


tlj.  hl#we4# 

ij.  >  h»f«  r^ 

rtiiiL.,   ..i  .......  ..      :■      .......    :.-..(» vlUk* 

out  tL  —  t*»*n*Htiir  J^urn.  ttj  Mtd.y  ?^*t-  i^J*** 
Thi*  hiifh  rnpii(»Ur>n  Ktri>»ilv  won  t>*  lir.  l*Ui'Mr  In 

tbi-^    ■    -    ''  '■'■' .•-■-:--..--«---.■•  -^^ 

OllttUlilUn-     Uir      -MTV      linr-':  I  ►# 

tlcnl  Tiiluu.    Thin  work  will  4 

rendy  wle    Tlie  book  ijiprofiiT  n  inuMni  .'j  wm.  '-.*#• 
Mblo  wood  ouiii,  nu'l  U  pfintttj  In  bMitntiful  typ*.^— C1». 

ThUbpr«-*M  •  tI 

AtudrnU,  ftiid  •« 

prore«if>ii>ti  *•-  Ijir  i^ 

Ihau  ftuj  oLhfT  M.htk  In  U  >  '». 

In  prniuH  of  thi*  work  in^i  n  ->* 

"forse  cridrl-uj    i«-ry  lUt!i\  -nl 
&Qde?4T                                                                                         liiHf ,  I© 

«(*«  it  a  obft'CH* 

iiiJI/«  Jlffi^  u^id  .S^u/j?.  JuiArn  »  Oct,  1^76. 


ffODGE  (HUGH  L).  i/.  Z). 

•*^  Swurrtfwr  Ptoft»Mi>r  of  Midwife 


Uiwtf^^,  *e    in  the  University  nf  PttnnJtjflvania,  Se. 

THE   PRINCIPLES  AND    PRACTICE   OF   OBSTETRICS,     Illti*. 

trat«d  with  large  lithogmphio  pUte«  contAining  oqo  bandred  Asd  fiftj-nin*  figur««  ttom 
origin a1  photogrftphs,  &nd  with  numerooa  wood-cutf.  In  one  large  aod  beaatifollj  prinU4 
qaarto  Tolsme  of  550  doable-col amned  pages,  strongly  bound  in  oloth,  fU. 


Tb«  work  of  Dr,  Qodge  U  flometbfng  more  thta  &[ 
tlmpk*  pr««enUtloti  of  h|j»«  p&rticalir  rtewe  to  the  de- 
pArru1A^t  of  Obfletrica;  it  U  Hoinethicf  more  tfaaa  «q 
oriDonry  tr<9HtlK«i  on  laldwtfery  ;  ti  U,  In  fACl.  »  cy«k- 
pncHH  of  midwifery  He  ha«  almifd  lo  embody  in  a 
ff1lt«r^r>  rolmni!*  the  wbot«  iclvoceaDd  artof  ObttfilricA. 
Aq  ttlaborntrt  text  In  eoaiblEiod  wi(b  Acciiral«t  und  va- 
ried ptctor1alinuairalion».#i>  that  oofact  orprinclpte 
1«  Feft  Q nutated  or  onezplaicked,— >Jin.  Med.  Tivi*^> 
fiept  n.  UU. 

rt  if-  r«»ry  large,  profbaelyaodelefafitly  lllQ6trated> 
Aod  ia  Utted  to  take  ita  pUee  near  the  worka  of  great 


obttetriclaii*.    Of  the  lmi>ritaa  wi»rTc«  od  the  ««b1«i| 

it  in  deeJdadly  the  hvnL—Edinb  Med.  JitvT  ,  E»^  >i4. 

We  bare  read  Or.  Uudge  ■  bo«k  wi:  •* 

•are.  aad  have  mnch  ttatiMfkctloa  \u  '  n 

eonaiueadatlon  oflt  Ai»  a  whole     Itiir^  y 

lavtrnetlre,  and  in  Ibetuain,  w*tbei)l*»vi  z% 

yreat  attoDtion  which  thi'  aulhor  ha#  L* 

meohaDiARi  of  parturition,  takf»n  ii!nr^  a 

olaniouii  at  wbleb   be  haN  arrlr.  |, 

conelaaively  to  thp  fad  lhat»  Id  ij* 

doctrineK  nf  Naeg^lrt  bar*  bfen  t  '*A- 
— Gla*gow  Mid.  JnHrnai^  Oct,  18G4 


II  v^  Specimens  of  the  plates  and  letter-preis  will  bd  forwarded  to  iLny  addrete.  free  by  maU, 
on  receipt  of  eiz  oenta  in  pottage  ataxnps. 


PAMSDOTHAM  (FRANCIS  H.),  M.D, 

THE   PRINCIPLES   AND    PRACTICE   OF  OBSTETRIC  MEDL 

CINE  AND  SURGERY,  in  reference  to  the  Prooett  of  Partarition.  A  new  and  im]ar«4 
edition,  thoroughly  reviied  by  the  aotbor.  With  addttioni  by  W.  V.  Ekatisa,  M.  v., 
Profesior  of  Obetetricff,  4o.,  in  the  Jefferion  Medioal  College,  Philadelphia,  tn  one  laigf 
and  hAndaome  imperial  octaTo  Tolume  of  C150  pAgei»,  strongly  bound  in  leather,  with  ral^ 
biitids  ;  with  fix  iy- four  beaut  if  ol  platen,  and  numeroai  wood-cut#  in  the  teit,  eonialiting  it 
all  nearly  200  large  and  beautiful  figures.     $7  00. 


^HURCHILL  (FLEETWOOD),  M.D.,  M.R.LA. 

ON  THE  THEORY  AND  PRACTICE  OF  MIDWIFERY.    Anew 

American  from  the  fourth  revHaed  and  enlarged  London  edition  With  notei  and  tdditioU 
by  B.  Fraitcik  Conhib,  M.  D.,  author  of  a  "Practical  Treatise  on  the  Dt«va»»i  «f  CbU* 
dren/*  &o.  With  one  hundred  and  ninety- four  iIlu»trntioni.  In  one  very  handsome  o«iav« 
Toiume  of  nearly  700  large  pages.     Cloth,  |4  00  ;  leather,  $5  00, 


N  OF  THE  SlOMSi  RtOBTS  8T6TBM  or  M- 
XAKOY.  With  two  aad  Addilioaal  lUattr: 
'  iituFfoaH  wuhkI  eatfl.        ^^Hittoa,     Oae   veJaiu* 


wim  wum 

ad    An«d«»t 


HsNBT  C-  Lba*s  Publications — {Miivatfery^. 
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J^EISHM AN  {WILLIAM),  M.D., 

RtgiUi  Pro/f9*>*r  of  MUittifrry  in  the  tTniverHtv  of  Olwtgoui,  Ac. 

A  SYSTKM  OF  MIDWIFERY,  INCLUDING  THE  DISEASES  OP 

PREGNANCY  ANU  THE  PliEHPERAL  STATE,     S«cnnd  American,  from  the  Second 
und  Revised  EngliBh  EditioD,  with  ttddttiooa  by  Joaw  8.  Pxuny,  M,D,,  Obr^tetncmn  to  ihe 
Phltiidelphia  Noepital,  kc.     In  nne  large  and  Tisry  handsome  octavo  volume  of  over  700 
pageif  with  about  two  hundred  illuatratios*  :  cloth,  %h  ;  leather.  $6.     {Ltiteiy  hatt«d.) 
But  th«  mci«t  Tttlunble  addltlotis  to  tb«  VDluoitf  ure    Mm  prt^unt  ahitpc,  \m  «  i^rvat  ItDprofvinHnT  <\\  ii^  T"'KI<^ 


hD^cmiiiJci  hj  tbe  Aaierie&ti  pdiior.  Oueof  thirlxi^Mt  t^ti 

t  of  M  iiiiid'h  nbitity  iis  for  him  tu  hikv  a  HHodani  work  In 

I  our  (trofe^Mioii.  tihe  thiA  of  Dr.  LotfhmiLD,  ktid  LnAt4^riAUy 

" Ultfofw  it-     M^riy  a  om-^  with  more  Biubitlnn  ihau  m\n- 

om«  hue.  ntt<'in|>t*«il  l(  with  othor  btM*k*  miid  fMil^i.    But 

»l>r.  P*rry  biiB  nue«i«itnJed  inont  luIinlrAblj.    We  kuow  un 

l|»t*ti>trlrAl  work  that  ha*  anyiliiai^  iJelter  oii  the  u#p  of 

lllit*  fon<<ip#  thiiu  thnt  vv^hlcb  Dr.  l^arry  hM  irivpu  ixx  tblp, 

\Wktn\  ti"  yft^tk  thut  bii*  llitf  rntioiin.!  ftinl  iotcllit^L'Dl^itiWji 

" '!i  with  which  h^  hft*cnrlf!b«d  ibb",  Ilayinir 

mii'*  for  two  year*  nj>  u  tti'jct'book  for  ntu- 

I   urdjiilly oc>wui«uJ it, und  Krequite MitlstiiHj 

,!j[ji]*.'  ^uob  ii!»e  DOW. — Am .  PractUioHtr^Wnv.X^l^. 

Thi>  new  nKti'm  J«rid»vlljr  confirm,*  tbe  opinion  which 

wp  i'3ipr<'!=fn>*lf»f  ih<»(!r*i  Hition  of  the  wurktlo  th*  Mny, 

1*^74,  ttumhtfir  of  thlii  Jonrual,  thttt  this  La  "the  bu«t 

mrxiKirii  wi.rk  on  the  ffut^ect  in  the  l^nijllMh  lan^uejce." 

Til" 'ML' '11   lit  prsotirjil  ncil**  eootribated  by  Dr.  Furry 

r  illy  to  th«  \uv  of  the  forrcr«,  lActntion,  and 

r  ;  'iiffajBtM.  anJ  ttrt  i]itendi.'tl  to  iDf-reiu^e  the 

w  I  I  he  wnrk  ID  thl«r>nUfDtry.   An  entirely  new 

ohapK-r  uti  liiphthuria  of  [luerpvrnl  wcjuiitJn  htu^  hwfo 

»dileil  (Dr,  P.  hiu*  hsfl  uaii»<u&li  I'xjK-rieuce  In  this  fbrm 

^«f  piipr[M>mi  f«vwr),  tt^nil  ft]f*o  n  nutnUfr  of  illustmUoD* 

T  tli«  iiriaelptil  obfltvtrical  in^trumfuij*  in  upo  in  Aidin 

tfa.   We  have  no  bmdtaiioti  f u  tfnyiuir  th&i  Ihti^  work,  in 


f^tf^Bor,  ftUil  in  rttmuiincindint;  it  a,*  i|i> 
tejitbook  which  wv  shi^uild  mUhf  kwt  ,  uk- 

Ini;  practitioner  aod  i-tudunt  to  buy—  .   -ur* 

txal  o/Oh$Mnet,  Feb.  IS76. 

Perbapp  the  ttiofft  u^cfut  one  thcftadt^st  mn  prrM^um* 
Borne  Important  ailditiun<*  bure  biren  iniuJe  by  thv  rdltoft 
in  order  to  adapt  the  work  to  ibitvrt^fi'K^^iou  in  thi«tioi]ii> 
try,  and  ^otnu  new  illuMtrntiono  h».^v  hvvxi  iutnxluviHl,, 
to  repr^Hiiint  the  obfJtctri*^«l  hHtrutnonti  pem-rntly  i!m« 
plfjvod  in  Auiericnn  prnctiee.  lu  itM  present  fovm.  it  In 
an  I'trttHlingly  vAhiable  Iwrnk  for  bnih  theittu<limt  and 
pmctilioocr. — jVw  i'ork  MedJuuntoi^Jikti,  1870. 

In  atiout  two  jeart  aAer  the  iiajnie  of  thi-»  loxcdlent 
trt'iitifre  A  second  etlition  ha»  havn  culted  for.  H  v  repiirtl 
the  treatise  ti*  tlwirfiutrhly  40uud  axui  practical,  and  one 
wbioh  nrav  with  confidence  be  eoiuuUed!  in  any  iuo«r- 
gency.— TA*  L^fndon  Lmneri,  Deo.  11, 11^76. 

Tlie  appearance  of  a  feoond  irdltion  of  thiM  fiyjitpin  ia 
the  fultllment  of  the  prophecy  which  wi»  mtalv  In  a 
foruin*r  rwflew,  that  the  book  wn»  destitieil  to  ''ii»'<*«niv  a 
favorite,"  The  additionj^  ty  Dr.  Parry  are  ii!«unliy  not 
abundant,  but  certain  places  which  are  po1ut4«d  nut  af 
ih«  weak  part  of  Dr.  Leiubman'M  hanrjiortirt  hftVH  |>tM*n 
prwtlly  *trenj{i honed  by  abuudaui  and  ferj  Judldout 
addeada.— PAi^oci.  Mad.  Tim«s,  Dee.  2&,  1876. 


b 


Q WAYNE  (JOi^EPH  GRIFFITHS).  M,D.. 

^  PhjfHctnn-Accouchtur  tft  tht  BrUi*h  Gr.nerai  Borpiial,  <ftc. 

OBSTETRIC  APHORISMS  FOR  THE  USE  OF  STUDENTS  COM- 
MENCING MIDWIFERY  PRACTICE.     Second  American,  from  tht!  Fifth  and  Re?t«ed 
London  Edition    with  Atiditiona  by  K.  K.  HirTCHins,  M.  D.     With  IlJufltrations.     In  one 
neat  12mo.  voltirne^     Cloth »  |1  15      {Lately  iMutd.) 
*«*  See  p.  r»l  1  of  this  Catalo|cti«  for  the  terma  on  which  Ihltf  work  is  offered  At  A  ftremium  to 
iub«crihert  to  the  '^Amsricar  Jolrkai^  or  tub  Mbdical  SciBjicsg." 

1        TKHNCKEL  (F.), 

^^^     '  '  PtftffM^nr  rtnd  IHrect&r  nfiht  Gynacotogieul  Clinic  in  thu  Uni-nrrBitl/  **/  Rfistoek, 

■   A  COMPLETE  TREATISE  ON  THE  PATHOLOGV  AND  TREAT- 

^B  MENT  OF  CHILDBED,  for  Btudente  and  Practitioner*.     Traastated,  with  the  consent  of 

^^K  the  author,  from  the  Second  Gernian  Edition,  b;  JAJisa  Rkad  QyADWiCK,  MD*     I&  ona 

^^H  ontftTo  Tolume.     Cloth,  $4  OG.     {JttMt  Issued.) 

^^H  We  fetfl  quitv  ntirc  that  the  profi*««{on  of  tbiA  country  prejkce.  to  inpply  a  want  ArL«ing  fr«>iti  the  very  hrief 
^^HflU  ^ve  thi*  int«'re*ting;  and  learned  work  a  eordUt  c!ou«jid»nitloti  ^i^en  to  pm-rpwriil  dii<tiftit!>«  by  wri»«'rf  on 
^^^Pfloome  —  CiW'WwfJli  Afci/.  iV«JV»  Juno,  1S76,  tjtjiittetrlce,  in  which  renpert  U  fettmn  the  prtif«ji*iotj  In 

-  his  country  ij(  not  diffvri'ol  from  KiirsB^od  m  11)1  a  blank 

tefl  between  the  ircntlpv"*  upon  fi'c  ^ubj«^-t  nlrcadv  in 

^teln>  the  re-ect  ad^am^  in  the  pathology  and  trnat-    tb,»  fidd.  and  the  prc«M»t  -iaodpoint  of  .ci,  .ic«     Tha 
•»ent  of  .Ji^ea.*!.  that  pertain  to  ih^pu^^^^kl  condition.     ""'"'^  ^^^  '^'^^h*^  a^ee^iml  ^.Mtion,  an.ltH.hr-  e-ldenc^ 
•  •  Will  be  ,fl».lly  r..celved  bt  a  larjfo  portion  of  the  prof«.-    '^'■?"'^A\*!"S  ^•^?»»'';^«i  "^"'^'^  •'".^  pnictl.^l  ctp..,  fc,,nee. 
^,^„  f_"l..r   ■'_ ^..     .    *.:, _     .  *.*' Aa  lu  iiLlH  implies  Jti»  a  manual  rather  than  a  traatlaa. 

— American  Journal  qf  Jf^.  fkitnctn,  Anrfl,  lc»Tl« 


tloome  —  Cinci'nntiti  Med,  AVkv^  Juno,  1S76, 
In  flennany  thU  treati«>e  ia  regarded  hp  a  Htandarrl 
■nthorlty  In  th{«  branch  cf  rocdirino^  and  aA  it  con- 
tyn»  the  r0«e(it  advam^e^  in  the  palholoi^y  and  rrnat- 
*lilent  of  *ii4ea««^  that  pnrlaln  to  ibopU4>r^Hrrnl  condition, 
'will  bf  KliMlly  received  by  a  larjto  portion  of  the  prof^at- 
*1f»n  in  this  contiir^,—CincinfiMiLaiw4iand(Mi$erwr, 
Jane.  |S7«. 

Th1«  work  was  written,  as  the  author  totJ*  Hi  lo  tiUi 


pAERY  (JOHN  S,),  M,D,, 

ObftUirician  tu  tht  Philft'Mphi'i  U*utjHitd,  Vim-Prtmi.  ofih*  O^stei   8  ^cUty  o/  PkVad^tphin. 

EXTRA-UTERINE    PREGNANCY:    ITS   CLINICAL   HISTORY, 

DIAGNOSIS,    PROQSOSIS.  AND   TREATMENT.     In  one  handsome  octaro  Totume. 
Cloth.  %%  60.     {Lately  Usutd.) 
It  \*  with  trcnuioe  valiFfsction.  th*r«'fore,.  that  wvread  \  out  of  Romethlnpt  ^e^  ttke  ohaoe. — PJk^tarf/^ia  Jtfed. 


the  work  before  m«,  which  in  far  in  a<lvauc«  of  any  mo 
noifraph  UfKio  the  riubjecrt  io  the  Knj;rU«1v  lanicuagyi,  nnit 
c*"'i'»'d(n?f  very  louph,  In  the  niimWr  of  ca'-w  upon 
which  It  ts  ba?cd,  we  bellcv«,  any  work  of  liic  kind  ••ic«r 

Cibii^hnl.  The  author  ban  (flron  grwat  care  a4id  study 
the  work,  and  ha^  handled!  hi*  statistic*  with  jud|zr- 
ZlMmt:  «o  I  bat,  whateter  was  to  be  trained  from  them, 
lie  ha*  itnuied  and  a^iricd  Ui  our  km>wl«!>d|fe  on  Tlie  f»ui>- 
Jeet-  We  owe  the  author  much  for  gfriuif  u<i  a  clear, 
readftble  Wnik  nr>^«n  thi«  U.ipic,  lie  ban.  ^ri  far  a<  it  Iik 
at  prewnt  posHiMc,  removed  the  objwurily  Btt*«ndinj5 
certain  {>oint«  of  the  sul^eot.    Lie  bus  brought  order 


nwM,  Feb.  19,  ISTa. 

fn  this  work  Dr.  Parry  ba^  added  a  i>  T.Ia 

ivtiitribution  tnob-tefriclUornture.  and'  •  »• 

A  want  loinf  ft'lt  iiy  thos*  of  the  profi^'^r  '  v* 

i?rer  been  callml  u|;«>ri  to  deal  with  Ihh  cln.-^  nl  rn^i.  «  — . 
Hmttm  M^i.  and  Shtq.  Journ.,  March  9, 1^7^*. 

Tblpwork.  brill  L' El »  tv^tra*  po^rible  a  colh-etloni  of  the 
experiences  of  '-.  wJil  i)iffor»l  a  mr*j»t  u««fuil 

iCuldi«,  Uttw  ill  I  I  tri'atmrnt.  for  Iblj"  tnott 

interesting  and  '..i ;.    We  think  it*boul«J  helti 

th«  hands ofait  phystmao><  prafliiaing  midwifery,^ — C^pm- 
cina4Mti  CVaiiAS;  Feb.  6|  WH, 


n 


Hii7RT  C.  LiA'8  PiTBLiOATioff8-^(flttrg«ry>. 


W(t  hn.T«  now  brriu«;bt  our  iaK(r  to  «  <H)i)clii«lonf  midl 
Imrv  »t$lilL'ni  r«iid  n  vrork  wiih  tb«  prnctir&l  tftlue  of 
whkh  we  hav«  beoa  morelniprt'K'rd.  Etpry  ch^pier  is 
HO  onclM?!)'  put  topctb^r,  lh«t  »>»«»  Imwy  (*rJ!*"if*"nrr, 
*b«»li  In  dilHfl ally tt"ii«  « tori r'  '^  ■  ■' 
rcquirv4.  Illff  work,  on  tbe  r 
lb*  fiur«t<>ry  of  tho  worM  bdti 
Tb«  i*f(rk,  in  f»<"t,  i^  f*  blBUtri. 
ffQihiontljr  prttTfic*!,  tbRt  it  h 

to  Ji^y  lh»\t  Wtf  Iw'IlfVtf  it  to  b«- 
tn«»l  pUco  M  A  «ff»t)t  of  rpfer^i 
lifrr^  1 1  ke  tbe  pref»«nt  6y5tf  in  -  ' 


litAD, 
'     IM    It, 

"Uient 

■  i  fnn- 

'Nbi  of  liur- 

work  in  un- 
li    t<i«3    Ittttifr   re- 

ploll,  ,  ^  .1  tri  ,':<'ti*jrpil) y  HO  WTL'lrh- 

tt«'lT  <tii',>li.'ii  rm  to  ri^'iuiri.  ri-  lonilin^  twfor©  ll)*»y  «iTh 
»ny  tiiuo  in  use.— /'«!>,  J'mm.tif  JUriL  Sri.^  Marrli^  IK 4. 

I»T,  (#ro»M»*i  Sur>;  rv.  n  ^rr,j,i  ^rk,  bna  bi>eomf>  i*t!tl 
grrcAttT,  liftth  in  "I  mont  n  oini  tt>rm 

Tht'iJJffflfeTiPpiii  ;  i-Umit  oiotvlbjin 

liKI,  but.  th«  nil*  I't^t^u  iT)cr»>a-.fiii  lu 

wliot  w  believe  i  rand  ■  «i|*«|ibhrn."  tbt-rw 

hn*  bcwn  room  T  luJintiotip.  wbirh,  ti^^i-- 

lliFf  wilii  thi"  ^'J  .   iT'^  iniKovrmcots— LoKt/ 

iMnfHt  Nov.  ItV,  1872 

It  cimiblnv-t.  III!  ^erf««<'tly  •?  fiowible,  tfnt  qnn\\t\9ri  of 
ft  le!i.t'tHjH>k  dnd  work  of  rtrfirrvufi".  W««  ihifik  Uii*  Jtrt 
etiitton  of  OM'C^'rt  '^iiurpiry;'  wilJ  oonlirm  hb»  Ui\i>  of 


41 


Tt  !•  T*»rptjM,  «ehf»tnr-1l*#  1 


fyROSS  (SAMUEL  /).).  if.i)., 
A  SYSTEM  OF  SURGERY:   Pathological,  Diagnostic,  Ther&penti^ 

•Qil  OfmratiTfi.     llla£triiL«d  by  apw&rda  of  Fourt^c^n  Hundred  Etigr&tHltigv.     Fifth  edition 
eu-efully  reviacd.  And  improved,    lit  twol&rge  And  benotifallj  printed  iixiperUl  ck'Uvo  t« 
nmesof  ftbuiii230b  pagee.itrongly  bound  in  leAther.vitb  raised  handi,  $\f>.    iJuMf  itwu^,\ 
The  oQDtinaed  f^vor,  ahown  by  the  exbanition  of  fuecesaiTe  large  edition*  of  ? 
proves  ibAt  it  ba«  eaeceeiiiruHj  nuppHed  a  want  felt  by  Amfrriean  practitionvrs  and 
present  revision  no  pains  have  been  tpared  by  the  author  to  bring  it  in  every  r 
the  day.     To  eflTect  thie  a  large  part  of  the  work  h%a  been  rewritten,  and  the  i^ 
neurty  one-fourth,  notwithstanding  which  the  price  haa  been  kept  at  its  former 
rat«.     By  the  u«e  of  a  oloae,  though  very  legible  type,  an  unusually  larj^  ai&iiuut  ui  o^atlefl 
ooodeoaed  in  iti  pages,  the  two  volumes  coDtaiDing  aa  muoh  aa  four  or  &v«  ordioAry  oelaro 
This,  oombined  with- the  most  careful  mechanical  exeoution,  and  it«  very  durable  binding,  i 
It  one  of  the  oheapept  works  acoeeaihle  to  the  profession.    Every  aubjeot  properly  belungtng  I 
domain  of  surgery  ia  treated  in  detail,  ao  that  the  atud^nl  who  poaaeuea  thia  work  m^y  ht  i 
bftTe  in  it  &  Burgieal  library. 

•*  Prtiwwjf  ffi/i^  Wtwjf.* 

tho^t5     ' 

%ny  ; 

Irtiii 

in  U 

•  lk»n|U!:ko  HII.I  riifMlifMiii  ai  i||,  j„i.,fir,n,  njij  .ir-mufi 
of  Koi](ilrtKl  Jtitowiivl^i*  iiu«l  |iersuna^  mMp^Hatke^j-'N,  , 

A^  ■      '      . 

The  two  taii{(T)]nr«i)t  Tobime^  bef{«r«  ti»  effoM  e  ?• 

worlv 

riym''  i|_^ 

dtfi) 

or  |,r 

A  tr.., 

k  oomplffie  tyAtirm  «r  fwrir«ry— ur.t  e  mere  Uti-knuk 
»f  aperiition»,  but  *  •d<>n(tOr  ivrimtiiit  ufMitriclnel  i^iff 
and  pm/^tloelnatl  \Uiim\^%timvnU,—nfii,*%fui  tW.Md^ 
Chtr,  Jicr.,  Jan.  1S73. 


JjT  THE  SAME  AUTBOR, 

A    PRACTICAL   TREATISE    ON  THE    DISEASES,   INJURIES, 

and  MalformationK  of  the  irrinnry  Bladder^  the  Prostate  Qland,  and  the  Urethra,  Thlri 
Edition^  thoroughly  Revised  and  Condenied,  by  ^AMtjKL  VV,  GriuH««,  M  !>.,  8urgc(it>ta 
the  Philadelphia  floirpital.  In  one  bandaome  octavo  volume  of  574  pagea,  with  \1^  iltui- 
irationa:  oloth,  |4  60.     [Noip  Ready.) 

The  editor  hai  AFail*?d  hlmvelf  of  the  opportunity  afforded  by  theeall  for  a  uew  editiiio  of  Ihb 
work  to  thoroughly  revise  f»cd  render  it  in  every  respect  worthy  ol  its  po»ition  nn  a  standard  •!»- 
thority.  Being  in  great  part  rewritten,  the  opportunity  ha^  been  taken  to  eondeniie  il  ns  much 
n»  poFBible,  ao  that  it  wili  be  found  reduced  in  aixO)  while  yet  containing  the  lateai  riewf  on  tha 
fuhjectJ  dtKCoaaad. 

This  work  i*ft  tery  valuiibl«»  ••IdHlon  to  aur^ical  lite 
rMtiire,  nnd  will  hv  fimnd  iifeful  to  nil  Mho  tuny  refer 
ti}  tt  —Jfrurnahif  Ntrvrminnd  Mfnt/t!  ths^au^  itcl.  IS'O 

Tbf  lH>ok  l»  fktlly  lip  to  %hv  tjiiu*^.  nnd  w<>  know  of  uo 
mmotrmifb  cm  tbt*  ^tiltjecl  of  uritinry  dii-^i^HHtii  th«t  I* 
f(*ll*>r  ituJ  morn  rvitupleUs  tbnn  tbe  i.hV  tJiidBr  notice  — 

It  l»  K  tftlualtle  nnd  enbAu^Uv**  trt^ntiffi  on  the  «UT(ri'rj 
of  the  orliinry  orr*n»,  brriOKht  fully  np  to  lb*>  ujii^ttng 
(rule  of  eur  koowMiii*  A  pvnirnl  of  Itn  £74  p»ni*n  will 
•  in ply  r*piiy  lh«  InvoatlgaLor.  — 7'(tCi/c  JW«f.  a»d  JSufff, 

Nr'  '  '   *nld  tft  'Virnm*»nd  thin  ntnndiird  work 

fotl.  Il  biirt  foud   Ijcfn  rotn>ir|»»fi^  oni*  nf 

Ibi*    Lj  '-    fJ^'in    «h«.'  ln-ii    of    fl,..   .h-l(i.Lnii-hr.! 

Atiiiior      i  I 
fully,  And  ■ 

ttcefol  nni^^  ,        ,    :     .  ...        „:  .(   .      .,  . 

nliui;;  ftH  tki«  >>urK«r>  of  l)i#  i^urU  •»!  <fhmh  it  tn?niH, 


For  ri»f<iir. 

or  Hill 

out  It,     Kt , 

idpAJ^r    It.    hr' 

winprr-lifft"' 
in  wbicH  I 
arrnnat'd 


e»#oe  of  the  unnaj'y  otKaua. — itiAtii^  Mt4  ./'>«nk.,  OrlH 

ls7t*,  ■ 


c\>v  «iliil  ciu,ir  UiidL  «•  kav* 


uoriiHHtriorin  our  (ouguv  —  Jf«a  anti  .Sur^  H^      ^'<^^  ifW,  yytmn.,  *\i*»  I67d. 


,  tict.  21,  m"ti. 


A   PRACTICAL   TREATISE   ON    FOREIGN    BODIES   IK 

AIR  PASSAGES,     In  1  vol,  8vo,.  with  illuauatioiif,  pp.  -4«B,eIoth,  $f  U. 


THE 


ASHffURST  (JOHN,  Jr.).  M.D., 

THE   PRINCIPLES   AND    PRACTICE  OF   SURGERY.    In  one 

Tflry  Ur^re  And  hnndiom©  neUvti  Toluta*  of  about  ItJOO  |Mig*t,  wUh  otftfly  650  illMtrttiooil 
clotb,  15  50;  leftthffT,  miied  bandii,  IT  50, 


I 


•  x]>i*r1oor«K  of  th#»  i>«i(t  itad  present  Id  ibo  ct 

of  A  riir.ru  t    iiMH!TtlC,»0d  bi>&«ir«bl«  tptlldniliK 

fullr  r to  bring  hU  work  njj to  th«l«Tti  o 

tb«  t*Td   of  prjictlcal  !»iirK*«rf       H«  1^ 

fr»6l;,.,:    .       .:N,  andgtrMUft  opliit<>n«i,  «di«ii»  „,...„         ,    c   ».   «    ,  ^.»n 

fftUy  pound  ooM,  ln»te*d  of  a  a»«rtr*#*tm*  of  lb©  i  w^x.^Jf.  1.  Jled.  Rtcord,  feb.  1, 1*71, 


1  ifii  of  otb«ft.    Ho  Ueoo>"t»AtlT<»,  1 
.  1  by  ftQih.if Jty      H»»  ntyJ*  U  el»*r, 

L    r!y.     Th<i  w.  rk  U  ni>  A4lmfr«tiT^  t«  • 

1 1  li  ft  «r*klU  ' 

ij*  (if  tb»  ftr- 

d  of -Hir  1^ 


TJOLMES  (TIMOTHY),  MD., 

S*trfffontoSt   Oi^nrg*'*  fft^tpifat,  londfm, 

SURGERY,  ITS    PRINCIPLES 

scime  ocUvo  Tolum«  of  De&rly  1000  |)Ag«i. 
(Juti  luHr4,i 


U 


.  |j»tl«ve  it  to  be  by  rftrtheb«it  ittTglPir)  t#%t-lM>a1t 
_..  ,  W0  hfttn.  loaomacb  tB  tt  U  tbi^  v  And 

Iboonc"  iiioM  iboroughly  bruughliii  \*A%9f 

ofthe  pfe*Piit  diiT,     All  wbo  irlll  .  k  tbe 

«T«fnt  pef««i  tb»t  It  d&*«?rve»>  Add  r<  |U.r.*«.  *»b«- 
lU©r»tnJrtiit  or  prmfllrloDer,  will  tKre«  with  a*,  ib»l. 
firotu  tSiKX  iinvH'y  wAy  to  whtcb  vjiKtHf  U  d  ►nr,  both  lo 
tb*>  t  r  d  prActic* '^  'Cfctfl 

wlti  vvm**  Are  bt'  4»|#, 

frotJi  p  M'hlch  Upji  "pla- 

too»  "T  wtUem,  it  dft^orTM  to  ta.ke  tbtv  fir*t  place 
AmoQ^  lh««  («xr-bookt  on  •Drg«ry.^5r(««4  Jfftf 

TbU  !•  A  work  which  hA*  biea  looked  for  on  both 
•Mai  i>f  the  AiUotic  with  mti(-blot«rHiit  Air  Holme* 
iff  A  •arsrua  of  iarg«  aqJ  var\«d  •xpi^rlenc*?,  Aftd  o»« 
of  th«»  h<»«t  known,  »od  p*rh*p*  lh»  n>o«i  hilUlADt 
wrAtAf  npoQ  kiir«lrKl  i»abj«ct»  In  EniclAnd.     I'  U  a 

book  ' '     '    Hfi— And  tn  «ijmir»bt«  oDw— ABd  for 

1h<>  i  pr*clll1on«tr     Ii  will  a^'«  A-tMd«iii 

■Jl  I  .;i«  neir^ded  to  pAitii  a  rl^M  exiqiloft- 

»,M  t  f&trly  jaxttAetlbo  hV^b  «»Xp«ctAiioiit 
it  were  formed  of  it.  U*  nly  1«  1*  cl»iir  And  f^freibla, 
mbrlUUolAt  tim««,  And  ib«  oodcIhoda**  a«Ad«d 


AND    PRACTICE.     In  one  han. 

with  411  illaitrationt.     Cloth,  |6;  lAAlhAr,  t^% 

be 
>ry 


[  to  brlttf  It  wilbtb  Itt  prof«r  llmiti  Iiaa  DOt  liiip«t 
\t*  f^»rc«  AAd  dlit]fletn*w,--^.  T,  Mtd.  Recor^^  ai 

I       1 1  win  b*'  fMtiQ't  »  in -1*1  oTr..itIi^at  ^pit-ino-  .-f 


.tof 


i)QM  We  c*u  mafii  L'uriiia+'y  rcevuiiueuii,    J'j...  ;i.ut 
hA«  •aee«»'d«d  well  in  prlttng  a  ptmtn  nnd  pr«cii^**^' 
A^eoDBl  of  AAch  aur^leftttcijury  Aod  dU«t-^4\  «u^'^  '^ 
the  tr^AttnAtil  wlhkcb   i*  ntKiHi  ojiuimnolv  ■* 

It  will]  BO  doubt  b«»c<tnin  A  pitpulAr  work 
r«««i(i)n.  and  #«pi«r|ftl1y  ha  a  tAXt-boolr.— >  > 
Mni   S*tM,  April.  IS0« 

In  poUut  iif  llf«r»ryatrHetnrii  we  hure  BO  won 
thou*  of  prnlttfl  to  write  of  Ur,  Holme*'*  >-    ^ 
illcllon  In  AlWAy»  gr*c»iful  aud  elBnr,  *tn1 
work«  wtih  ^re^l  ot>ii^ct«ntl<>ai*nriiM.    't'l  ' 
todt'pAadeuc*  oftbiinght  nod  ft  bnAitby  il»>  p^>-iL 
re»lii|  the  tend« ut'y  to  Wftlk  liu  old  ericltPi  nirbpliji  n  |;« 
cmuAlbeyftreuld.  Ooihwwbotn,  he  hnKiLtn' bi»'-''''^0 
la  •  niAtt tier  for  which  ll  would  b«  ungnnnrun*  i   Pro* 
fire  hitn  very  bUh  cr«dUlnde«d-  — Z/uMfn  /uuAmnmm 
Jfed.,  Oct.  1576.  »«"«iv 


THE  PRrNriPLES  AND  PRACTICK  OF  SlTROERT. 
By  Wpt.Li«»  PiAKtR,  F.  R  i4  R»  Profe-eorof  >>iirffery 
In  the  riilTer^iiy  of  Aberdeen.  Edited  by  Joifji 
lf«iLi.»M  D  ,  Profeeeor  of  Surgery  la  the  Pvaua 


Vvdlcal College. Snrge^n  t<»  the PenDtyWnnl 
ptlAl,  *e.  IflOQA  fry  kiftDdiK»iQ«'trtATo  tn\t 
7S0  pA|e«t  vUb  $U  Ula«trAtli»Bs,  «luili,  ti  7^    Qjt 

ditt<>o, 

ti  n. 


I 


JJIGELO  W  (HENR  Y  JX  M,  A. 

«*^  Prft/f«M'>r  o/  Surgery  in  tlu  Ma99aehu€wU9  Mtd.  ChiUg*.  ^^^ 

ON   THE   MECHANISM   OF    DISLOCATION  AND   FRACT  '^'7'* 

OP  THE  HI?.     Witb  tht  RAdnetioo  of  thA  Diilooniioii  by  thA  Flexiun  Method,  ur  4!. nTg' 
mtmcrous  oHginAl  illuBtrAtioDS.      la  one  Tory  liuidaoiD*  ooUto  iroliittA.     Cloth,  i«     lut 

.^_^ _^  hrtfitjuil 

TJAMILTON  {FRANK  K),  M.J},,  tZ  y'* 

A  PRACTICAL  TREATISE   ON  FRACTURES  AND   DISLcVui.^r 

TION6.     Fifth  edition,  revigedand  improved,     In  ooetAri^e  and  hAttdsomA  oetATo«ii  ^^^f' 
ofnenrrySOOpAgei,  with  344  illmtrntiooa-     Cloth,  $b  76,  lentber,  i«  lb,     {Now 
Thie  work  is  «rel)  koowQ,  abrOAd  aa  well  %»  at  home,  at  the  higheit  Authority  on  tt»  in 
■ubject — AQ  Authority  recognized  in  the  eourti  ni  well  m  in  the  aebi»ul»  and  in  prncti    rni^tB 
ftgain  roAnifeAted,  not  only  by  the  drtnand  for  a  fifth  edition,  but  by  nrrAngemcntii  nu«    ^  r«M< 
gtefljt  f(ir  the  ep«edy  AppeAratice  of  n  trAnfllntion  in  Qermany.     ThA  repAAt«d  revi«ionf  v^rK«r»i|^ 
Aothor  boA  thos  bad  the  opportunity  of  mAkioghAve  ennbled  him  to  fiv«  the  mostoArefti 
erntion  to  every  portion  of  the  volume,  and  he  ba«  ieduloualy  eodefttored  In  the  preee  of  t^-  •'— - 
to  porfeol  the  work  by  the  nid  of  hiM  own  enlarged  ezpertenoe  and  to  inoorporAte  in  it  ^^J^ 
of  VAlue  hn«  been  ndded  in  this  department  since  the  ijitiie  of  the  fourth  edition.     It  w  '    ^ 
fore  be  f-  l^-rably  improved  in  matter,  wbiie  the  mo«t  OArefttI  attention  hn^  ' 

to  the  iy\  i  exeootion,  and  the  volume  ii  preiented  to  the  profeuion  in  ib>' 

hope  tbut  IV  ^ij.  u.^^re  than  maintain  itt  very  dlitinguiehed  r«putatloii. 


Tbere  In  nts  bettirr  work  on  the  dubject  io  etlcU-nw 

IihMk  tbfti  of  Dr,  Himllton.     ft  should  bi'>  ki  the  pOMee- 
■Ion  of  every  perioral  pnu^fitlotivr  end  eurgeou.'— TAt 
Ar^'  Journ.  ^/  Obfttirici,  I'eb.  l&TO. 
Tbe  value  of  »  wnrk '''     "     '      * 
elAA  and  iurKofni  oau  ) 
neeeMitJr  of  bftrJn^'  au  , 


of  ttji  teAchiriiet.  but  ik]pv  bv 


of  tbf^ 


88     HiNBT  C.  LjiA^s  Public ATT0N8 — ^(Svrj/^n/,  Jurisprudence ^ 
fJRICHSEN  (JOny  EA, 
THE  SCIENCE  AND  ART  OF  SUHGERY;  being  a  Treatise  on  Snr^ 

gioal  Injurieii,   Db«B«es,  &nd  OperatioDi.      Itevip^d  by  tb*  BQihor  fr   -    ♦*—   c;.,».  ^^ 
(tolarged  EnglUh  Edition.     niUi«trAted  by  over  aeven  huni)r«d  ftngrn-  fj 

two  large  and  beautiful  octavo  volDme»  of  over  1700  phgea,  olulh,  |9  '  '  ;      al 

{Lattiy  l$»u<fdA 
Thenn  urei  oblj  a  f«w  of  tU«  poitttii  In  vrblcb  tb«    «tM«4i  In  hli  prfifne^*,  tb«i7ftr*  not  C>onft»e4  loftSfMI 


^r0>«^ui  AtlUloD  of  Mr«  EricliMea'A  work  «iirpa9A«^»  tt* 
t>f«>dt<i'«0Bor««  Thron^hoat  tb»re  in  drldeae^  of  a 
UbiifioiiA  c&re  sad  solicit u<le  in  •tefztiig  the  im^flkof 
knuwJoilge  of  thti  Jay,  wLlch  r«fl<>ieti<  tb**  lerKiiu.t 
irvdlt  on  ibi)  author,  RDd  much  ("nhnucnii'  thd  VHine 
ftf  hi*  work      WeeAHonly  ndmir«tUe  indtifttry  wrhirh 

Ibh  eti:tbl<»d  Mr,  EricbB*»a  thuj*  io*ij...    .1    i.i  tbw 

^lfltr*ctloti8uf  AOtirepnielice.la  prnil  iic 

Jiy  TWiibook  of  referenc*^  *od  "imly  £  r  ic- 

IUuti«r*  of  jurgfty. — Lan'Uin  hancd,    v-    ,  .  ,72. 

CMQ«ider»bl«  ohiingflB  LartiboQii  tuAdu  la  tbl«  ^dl- 
UoD,  Bud  neHrly  &  handred  n^^w  klh^Htr&tlons  b*re 
bi>«n  Added.  Itla  difflcuU  in  %  n^nt^\X  eompAM  la  point 
ttOt  Ihe  iiUerfttloDKji.nd  ftddiUoQn;  for«  a«  tbo  snthor 


P>irtlAn.  but 
HUbJ*CT»  nt  w 

be  tliwt  wi.i, 

htid  Hi 

T  D  fnyr 

ftiroiftlli   ..  L    ....^  ,>  „ 

Oct.  2«,  lt»73t, 

Tbe  <*t3tlr«  work, 
tr.     -'.,■--. 


Ii»n|*d    KettMrikl 

ric  |rt>At« 

«» 4jf  Ibw  bo' 


j>riM.rii"h>»j*'f  —ittif'iKi  ^iuurferly  Jnurnal 


«KET*S   OPERATITS  SORGBRT,     In  1    toU  8to. 
el  ,  f*f  WO  pM«»» ;  '^Itb  about  100  wood-cots  %B  2I>. 

COOPER'S  LBCTDHES  ON  TBE  PBINCIPLEB  AND 
l*RAf!TicB0F*5rR*ii»t.  Inl  tol^?o  <'lolh,7.VJp.|2. 

OIBSONVS  INSTITDTES  AND  PRACTICE  OF  8DR- 
OietiV.    Eighth  edition,  im proved  «iDd  ftlter^d.  Wirh  | 
thirty-foor  platm.     In  two  baodsome  oo^iiTn  Tol- 
iiru«»,  about  1<K>0 pp.. l*t!b#|ir.iiii**d>t*nd^ ,  ♦"«<*»      | 


MiLt.Eu'?iPRr\crr  r  ^  -iv^ 

rie^n,  fn:*m  tbe    :  ^ 

cloth,  #a  T6. 

MTLLEirg  PRAPTirK  orfSTTnrlKltY     F^t€liA»i> 
rU-MH,  from   Ibr  liMt  E-tfr^   ■-  ^    *   •  -         TT#n««4bf 

f«f  tiwulf 


thv  Ami'rfcan  etliior, 
TOO  pA^ctif  vrith  :IIj4  UIu 


14- 


D 


RUITT  [ROBERT),  M,R,€.S,,  j-c. 

lilE  PRINCIPLES  AND  PRACTICE  OF  MODERN  Srr  '^^Y, 

A  new  and  revUed  American,  from  the  eighth  pnliirged  nnd  lraproT(»d  London  if. 

trat«d  with  four  hundred  and  thirty -two  wood  engrAvin;(fii.     In  one  Tery  hot,M-..,uT  tjvi^h 
Tcj|atB«,  of  nearly  TOO  larg«  and  closely  printed  pii^gefl,  <^latb,  $4  00  ;  leather,  f  &  00 


All  tbat  the  «argi»i  ttad^ut  ur  prACilUoner  cuuid 
deatrn-^ilfiidfii  Quarteriy  Journal. 

It  In  a  moat  admlriMA  hook  Wn  do  not  know 
wb»n  w<t  hare  ^tmaliifttl  oo«  wllb  mot^  ple«aare^— 
B<ntlon  Mtii.  and  Surg  JourtmL 

ta  Mr  DruUt'B  b»ok,  thongh  eoBtalntof  oalyaome 
fvea  biindt'«d  psiea.  both  the  prinoiplee  »sd  tbe 


prnf-rtr'P  nt  ^nttrf^rj  nrt^  tr-^atcl,  sail 


■^.'.^•iTly  i 


4!id  ^QCciocL— ^m.  /«ur?*ui  t^^  Ji^d.  &CU1*fr*^ 


\o 


PSSELLVIU), 

Pruf*Mttiir  of  Surgtry  fn  th*.  Far^iUjf  n/  M^tfetn^^  PorfM,  etc, 

CLINICAL  LKCTUUES  OX  SURGERY.     Dellrere.!  nt  t)i. 

of  Ln  Charity.  Trnnslnted  from  the  French  bj  Litwia  A.  Stiv^o.v.  M  D.,  h 
Presbyterian  lloppitiil,  New  York-  With  illuftrationi.  {Ftthhshin^in  t/U  ■ 
and  Library,  eommcnHttg  uhh  tht  Jnltf  No.  Ib7fi.) 


ru". 
•  •I 


hi) 

tie 


P^RT  t  HrKfliCAL  DifUSM  or  YoLTti— h  Kwclurwi.  I  PAl«iV.  T»* 

II,  KnACTi'itKS  n?TiiE  Li*tB*^— 1^  I^'i'lor^^  I  V.  Dim 

IIL  TnuwtttcOaTtiTif  AXD  Nfcciiufci?— '2  Urtnre*    |  VL  rm 

Itwill  be  seen  from  thii  brief  ftbetract  of  the  content!  thfttthegt*  Le<^tnrei  treat  of  »iib]»f»tf  wbfeb 
are  of  daily  interest  to  the  practitioner,  while  aome  of  them  hnrdly  r^celre  in  the  l*f  t  l>n,V*  tbt 
nttenllon  which  their  importance  deserve*.     The  very  diatingui^hed  reputation  of  t<  ^il 

the  prftcticnl  miinner  in  whinb  be  has  bundled  the  topics  before  him  are  i^uffieient  >t  it 

thU  work  will  be  in  every  wtiy  «ati?fnclory  to  the  eubJicriberi!  of  tbi»  "  Mkhji.  al  >  Lt. 

jiitAltr  ^'andthatitwiHifino  8*^n«e  detract  from  tbe  charneterof  the  rery  rtilonblp-  kf 

which  have  occupied  the  Library  Department  of  the  **Nsws^' during  tbe  laft  tbirtv  n. 

ORTAXT  [THOMAS],  FM,aS,,  ~^ 

•»^  Surfffon  if}  Ouy'i  Hotpiial, 

THE   PRACTICE   OF   SURGERY.    With  over  Five  Honiln^d  En- 

gfAvingi^  on  Wood.     In  one  large  and  very  handtotne  ociaro  volume  of  neai-ly  1000  p«get| 


olotb,  $6  SS ;  leather,  raised  bands,  $T  25 

Agala.  the  anlhor  give*  ha  hl«  own  praellre.  hl» 
OWQ  h^n«ri«,  auiJ  iltanlratPJ!  by  hit  owo  ca^e#,  or  tni'^e 
Insnl^-d  \t  CJoy'p  Ronpital,     Thi*  fenturo  Ad<lJ»  join! 

eiiH  1<  ir.U,  Hij<Ja  iicilldUytobiA«laienieoUtbai  l^Mplrt^ 
e<  r>u«  ftsnU  hiniKeilr  ahnopit  by  tbe^ldoMT 

ti  'M.i<i|tifr  bin  Work  HQd  iH'urltig  bU  hrlog 

tr      :        1        vliQWa.  etc  ,  of  otber  »ur^eoa«  %t^  ron- 


{ Lately  Puhh^hUA 


<lderf>d  calmly  and  UitXj. 

liQl    3fr.    Tlrr*nr»    »r» 

aib»i»r#d-    Tlio*  Ihw  wof^ 

.    -.f 

oltiffr  trrlrlnir*;   It  U  W"« 

be 

pluln    •l.'.l**!t)4-tll^,   ..SI    J.rr. 

irtn 

bjm  lU 

•iti    Ulc.    ht  4  lift    ta    !!•• 

rlcbe"! 

tntU  U*ffUw  9/  Mm( 

and  PK             . 

ASHTrtlf  OJfTHEDISEABiS.  TNJtTRlE«l,  ANDMAb- 
PtmaiATlONS  rtK  THK  KKCTUM  AND  A^CS;  wJtb 
r<Mi)arkHUt}  llnbiinal  CoDi»ttp4tUin.  Sf^rood  Atiuvr^ 
Ott^Q,  frum  ibia  to«ftb  atid  «nUrft«d  Loodmi  Editlou. 
Wilb  VUaHTalVOtt*.  \tt  one  %^<i  v^iV.  ^V  ^"*  1^«m^ 
<lluth,|31&. 


SAUGENTON  BANDiaiXO  AND  OTIfER  nPil*. 

TIONS  OF  Mt^OU  SrUOP.TlY      X»  r-     '•  U 

An  ntldllioQil  i;ihnpt»r  '>n    MHIr%rf.i'  ►♦• 

1 2ma.  tot  o(  ^ISa  page*,  wilb  18t  wo    .  iji, 


I      I '.ma. 


^nOWXE  (EDUAH  A.), 

fturff*on  to  tftiK  LtV'.rpi'ftt  Ky«"  flu-^  S^r  fnjtrmnrjf^  and  |o  (i^  D(jip«n»ary  for  Sktn  THM*ttM«Jt. 

HOW  TO  USK  rUK  OPlITllALMOSCOrE.     Beint,' Ekmoutaiy  la- 

piruetiona  in  O^jbihaJmoscci^j,  nrrnnfCd't)  for  (he  t'9«  of  Stu<YeDtf,    With  Ihtrtj  fiveilla^iri^ 
liooa*     In  <»ne  emtll  Tolocie  rojiil  l2mo.  of  120  piige«  :  eroih,  f  L     {Nou*  K(ttt/$/.i 

Tti«  inf'TiuHliiJD  i*  ^jht-n  \u  n  vei  v  »oTi»^i»i\  li'Ul  wrmHjr 
^W*  »i4«i,  in  K  rijrydttiif  ii&d  (ortU  U«  tuknuer  >!»»>)  of 
iht^  (liii^^ritcnii  tLitkk  lt|(i*tmto  tUe  text  nre  rricinMl  Mnd 
iMjiuiiM'Mi^  ill  tbcJrcirD»tructkiQ,  bud  very  lu^trucUvu,-- 
HtJiH.  M<*L  Journ, 

ills  hf  no  tneati*  nn  euMjr  tank  to  wtiti*  r  grxKl  <i»lf>- 
liir»t*rjf  worti  on  a  di floruit  ^Mtjwt.  Ttir  autliiur  uni»t 
not  oul^  (H^'iics*  M  rt^rjiprt'b^''T)*ivr' niiJ  ncfiirvtr  Itiiuw- 

I-Okh:  <^i  tt.  bur  tiMi^r  Ih-  j.bii^  Im  -.x[ri>-  SiSinhi4f  In  -iin- 

;  '       ^  '  '^  .  1  ,         ,|r.^9  to  Ijllttf 

ritiirihcjTi 
luui  V  tho  oiiil- 

litU'  IN  ill  a  *«rj 


very  1"  '"■■  I-   "'•'^    " 

i,„.»,  ,-.., 

,,.,1 

«,...    n,;Mi,...l 

,r,f..,   . 

fn»l 

ifilu' 

-If 

thl«    tH 

111 

ttO<l  dii i.  ,  ,„. 

or 

tiiv  utjMliHJill*  *Ciip« 

iiial  wtii  Lm 

•iti 

onMnjiry  puritoum  - 

> London 

P' 

T7. 

KiijNrd*!  r«r#  U  t 

i*r 

wUb  ihir  elmti^es  kn 

.jf 

rupplnKT  *niti  thr- 1  ' 

•  or 

ui'iintiA.    IT" 

U  wlil  ti*'  J 

.lUlO    1 

ftUi 

U>  H  laritoT  M 

r   Urt**!)!? 

|,>rtifiy 

.«iiy 

mJ4n«fM'F  -  ' 

/?r(-. 

\Vi^ 

,,ni. 

ItlNbir 

'U* 

Unix*  1 

Wf.|. 

ttNi/  Sufi^,  lii^tUr, 

J  UUM  ^ 

IbTI 

pARTER  [R.  BRUDESELL),  ER.CS^ 
A  PRACTICAL  TIIKATI.SK  OX  DISKASES  OP  THE  EYE.    Eilil- 

«d,  wkh  L«it-ljfH!fl  and  AddiiionB,  by  Jan N  Ghken,  M,D.   (uf  St.  Loui;*,  AJi>.).     It)  Ant 

bftfidnuiutJ  uclAVu  vuJuiw*  of  about  600  pitguf.  imti  i24  iUufttrationf.     Clotb,  |3  75.     {Jutt 

R€t*4y. ) 

Br.  Urisen,  wht»ie  repnlfttfon  And  iXperknce  ia  this  depjirtment  arv  well  known,  hJLi given  thii 

w«irk  A  rsrjoareful  ri'iuion*  and  baj  introduced  much  miitter  Mvbicb  will  be  found  of  iniportnnci» 

Iv  ibe  priiciitiouer.     As  hi»  «j«t«tn  of  ttfel-types  tx  the  one  rr<*otumetdiMl   bj  tb«  Hittbor,  tbvy 

bftire  b««n  iftsrrted  in  the  volume  in  &  ihapi*  which  will  admit  of  tb*ir  being  dotur?hrJ  and 

mounted  for  eon vetii lent  office  u«e. 

Tbefle  t«>tajp«s,  on  A  9he«t  for  monnttng,  flan  be  hud  sepiirAte.  price  26  denU. 

ikuuM  btf  iltUkuIt  ft'T  Mr,  Cjirer  to  write  an  iinlo-    In  vi^v^  anu  i  >  ^*f 


lj*mk,ait(l  Imiju^Ajhk'  (i'r  bioi  to  wrht  an  uti- 

ii4  *tUK\    »vn  uu  j«u1gii*i.'t9  vrithitMch  hu  \*  not 

riiUiiHar.  he  cun  ilL-rour-c  nrltb  k  rwrf  dttgnn^ 

"lOdiiffoct.    Utir  rtroiler*  wiU  ibcTfroro  not 

t'j  Icuro  thHtfk  work  f  ii  Imiiii  ui  tliu  Mt^i;tt.^«;^ 

y.yv  EUHk«M  a  Tory  T^lurl,l  ^.  ophtbal- 

r^tiirv.  *  -  *  Tbe  bu*»k  '  ue  Uj.*.fu| 

li.  i|  1.'    *<;tir'rill    l[]i]  til*!  r;  jfusr.     >'nt 

I  it  lethal 
<  tbi^brU- 
ri,  ikt.  30, 


It  t*  with  ipreat  pfearare  that  w*  can  undone  (he  work 
A*  A  tuopt  valuabltr  cutntribuiion  lo  pmotkaJ  opbtbal' 
oiolofy .    Mr.  Carter  nov«r«lvviatu»  froui  the  end  he  has  I 


UHiuni.*r»  t'H- '' 
vhIuhMc.  ^^ 
wnrtliy  of  h\ 
X^i'wWvA  of  dl* 

autiiur  h  |JM  ' 
writorsaru  u 


Ui  u  ::j.  1^75. 


►jij    lb 'J    l:tv:j!ji..-i't    uj 
lui^liui,  our  tl>Hnkj«  am^ 


I 

I 


VI7ELLS  {J.  SOELBERO), 

'  ^         Pt'-t/tttor  «/  Ojfhthalmoloffy  in  King't  OolUfft  HfyttpUnl^  A«. 

A  TREATISE  ON  DISEASES  OP  THE  EYE.     SecomJ  Atnericai , 

ffotn  the  Third  and  Raviped  London  Editioii,  with  ttddition?;  iniiRirat«d  irlth  D(irai*rntia 
en^ravingrt  on  wood,  And  six  colored  plates.  Together  with  ieteotionefrom  the  Ttf«t^f  jpee 
of  Jaoger  and  Snellen.  In  one  large  and  yery  band#ome  oetaro  ▼olnmt  of  nearly  t) 00 
pages;  eloth,  |5  00;  leather,  $6  m.     {I^trly  P^htuhtd,) 


On  «xai»tulii9  it  cBrofally,  one  i*  D»t  at  all  eiir- 
pri»«^d  tlixU  •tioalii  m wot  with  uDivemnl  faror.  It 
U,  111  fact,  a  cuiupr4jhoat>ii'«  aoU  thoruiigbly  prActlcai 
trt*»ti^«  ub  dt*eaA«ii  of  the  eye,  »«tll(i^  fortb  the  prt^c- 
Uc«  of  iti»  htailtof  ucQliitu  uf  EnTMjii"  AiiJ  America, 
audftvittjf  thMftnl^ior'«4iwpi>pltii4<OMau(l  pTff<iir«nc««, 
wbkb  Atn  qultfl  dp«Mo>i  and  w»>rlhy  «f  bl|cb  <toQfiid- 
«r*t)ou.  T»n^  tbipd  Euglltb  (ditiuD,  fr.tm  wbicb  tbU 
U  l*k«n,  barluif  bfl»Q  rerli^cd  by  the  antiitir,  coui- 
pri»eB  a  nottccr  of  atl  tbe  mor«  rec'eai  adraoce*  tnade 
la  (^fibibaiialc  B«leDC«.    Tb«  «iyle  of  lb«  writer  U 


luctd  aud  rt.iwUg,  tb»r«*(D  dtfTortng  n]»((vri»ll  j  fr 
I  iiomAof  ib«  lraii«iailoui!ofC'kDtiu«ntiii  wrlter»on  t 

EpiibJ act*  thai  ar«  id  iHp  tMnrifu       h,.,.rii.i   , 

t«knn  to  i>xplalb,it(  IfiOK 

pwrticnlarljf  dilfleult  of  c 

ii*r,  as  the  o«i*  of  tbe  otiu....;. 

tatlitti  »f  Itii  iinag««,  eta.     Tl)t-  > 

atl  f  iUunraied.  aud  ut  Ibe  *«' 

excidttiiat^roluriid  apUibalmotc<  I  .„  l,.  ,.-.,  ., , 

I  ci»ple«  (if  Hotjia  of  ibt"  platen  of  LietiTeicib't  aduiirti 
|atla«.'-Jran«cM  City  Mtd.  «/'>«irn.,  Jaav,  I^Ti. 


bin 


r  ^  URENCE  (JOHN  Z.),  F.  R.  C.8., 

Editor  of  the  C^phthnlmir  Review,  ^ 

'  A  HANDY-BOOK  OF   OPHTHALMIC   SURGERY,  for  the  nee  of 

^_  Praoiitionera.     Second  Kdttioo,  revised  and  entarged.     With  nomoroua  tlluitrationa.     Id 

^B  one  very  bandaome  ootATO  volume,  oloth,  $2  76. 


TA  WSON  ( GEORGE),  F.  R.  C.  S.,  EngL, 

**  AKMintant  8utgton  tnthm  R*)yal  L*>ndfm  Ophthalmic  Bn§pnnt^  MfHfrJUidtf  #e. 

INJURIES  OF  THE  EYE,  ORBIT,  AND  EYELIDS:  their  Imine- 

diate  And  Remote  EffectB-     With  about  one  hundred  iUQetrationf .     Id  one  very  hA&d- 
fome  octavo  volumep  cloth,  S3  50. 


M 


Hekrt  C.  Lia'b  PuBLioATTONfl — {Surgery}, 


nUR^VETT  (CHARLES  B.),  M.A  ,  M,D..  .    ^    ^    ^.^  .^  m^^ 

TIIK    EAR,    ITS   ANATOMY,    PHYSIOLOGY.    AND    DISEASES 

A  Practieat  Tr«atiM  for  the  Uie  of  Medical  Stndcntf  mid  Pracii»M>nrr«.  Iboo»  U»il* 
fome  ooUvo  voUime  of  0X0  pBgw,  with  elgLty**«ven  illuitmlions  ;  clotb,  fl  &«;  ttstUf, 
$5  50.      {Just  Ready.) 

Becent  progress  in  the  InrMHgntion  of  the  slruotur*?  of  tbu  #ar,  and  fciUant-  '  tht 

Oiod«e  of  treating  ila  diaehsei,  wuuld  fle«m  to  retider  desirabie  ft  new  w<^»rk  in  v  f^ 

I  ponroef  of  ihtf  most  ndvanced  *ci?Tice  should  b«  pliieed  »t  the  difpfisul  nf  ihf  prn  IWi 

f  Itbiw  ^•'•n  the  aim  of  Dr    BurnoU  to  jtoeonipliBh,  and  the  ndvaotngiM  which  h*^  Hi 

ilht  special  study  of  th«  iiubject  are  ii  guarantee  tbnt  the  result  of  hi*  labor*  wilJ  i  :ri«« 
llolhe  prufessiaTi  at  Urge,  a<  well  im  ti  Lbe  tpecialial  ill  tbiB  de|}*rtui«itil. 

1  ipHOMPSOS (SIR  HENR  V), 

JL  Snrff^^^n  and  Pru/fJtMor  of  Clintctil  8urffiry  to  tTniverHty  OofUff*  BowffUtil. 

LECTURES  ON  DISEASES  OF  THE  URINARY  ORGANS.   Wiih 

illuiftrfttioDe  on  wood.     8<*onnd  American  from  the  Third  EnglUb  Edition.     In  on* set! 
oetATo  volume.     Cloth,  $2  25.     (Ju$t  hntetL) 
J  aim  Ua«  been  to  produce  in  the  BtnnUeel  possible  compntfi  an  epitonie  of  praetieal  Inovi* 
J  coneerning  the  nature  and  treatment  of  the  di»eft«ei  which  formi  the  RuKjeat  of  th«  worl; 
J  I  venture  to  helierc  that  my  intention  hai  been  mor«  fally  realiied  in  tbU  volume  tUoA  It 
iftliir  of  itfl  predeaed«orB — Author* s  Frtfac*, 

tr  THE  SAMS  J  UTUOR.  """ 

ON  THE  PATHOLOGY  AND  TREATMENT  OF  STRICTURE  OF 

THE  URETHKA  AND  ORINART  FISTULA.     With  plates  and  wood^eula.     FftiiB  li» 
third  and  revised  English  edition.    In  one  very  handsome  octavo  volume,  eloth,$J'* 
t  LaUly  Puhlishtd.) 
}  T  THE  SA^iE  AU THO R,     {7u»t  ff^tied . ) 

THE  DISEASES   OF   THE  PROSTATE,  THEIR   PATHOLOOT 

AND  TREATMENT.  Fourth  Edition,  Kavited.  In  one  very  hnndsome  ocUvo  votun*  of 
3^5  paged,  with  thirteen  piates,  plain  and  oolorod,  and  Ulustratiuni  on  if  uod.    Clotb,  |S  Tt. 

\mAYLOR  (ALFRED  S.).  M.D,, 

\  *  Lxdurer  on  MfA  Jurtfp.  and  Cktmiitry  in  (hiv'9  Jfoiptiaf . 

MEDICAL  JURISPRUDENCE,     Seventh  American  Edition.     EdM 

by  JouM  J.  Raesia.  M.D..  Prcf  of  Med.  Juri«p.  in  the  Univ.  of  Penn.  ^^  ""•  '*rfil 
ootavo  volnme  of  nearly  900  pages.     Cloth,  $5  00;  leather,  |6  00.     (Loi 

T.M!*»  Ik- <i!bcr8ofiliel*»^f»lRiid  meaicHlprof*»fciSon,  ,  to  behalf  of »  work  oo  m.-ticd     un  ^  ftt 

«  *><*ry  l^^  «»»y  A^yiliinK  i^>niun!Uiliiiory  of  ,  *ult.ur  wh>  Uiitinoat  uaM  ^*e 

itcftl  Jart^pradeiice.     We  luuLi  *,«  well     beat  authority  oa  ihl*  «i  i«a 

lipeAk  of  ih**  EOerU  of  Chliiy't  I'Jemd',  ihUpi>Sat,  bowerer*  wp  kf  .  t^i* 

lia^^.-Ufr  ''iffo  Ltgnl  Stws,  f»cL  Ifl,  H'i.  T*yior  to  be  tli«  saf«!i»i  n  ;/  t#(W- 

i     Little  ana  bo  ndded  to  ^bkt  hM  ulready  be«*a  eatd  '  ^<^^' ^^^  i*'°*^''i^'<  ^'^^  ^''  tsdlattf 

lof  ,1,1.  .t^nurd  workof  Dr.TAylor'*.     Ai  Mnmiiimi  I '*°«5^*iS«  —  *^'*   t^*'**^" 

If  ^  tb<Mmo«lcoiapTeliou«iveexUat,  meei*  I      _, 

J  I  (i^uiaudn  uf  the  «iud*jot  of  utoJlcLae  '      "Lie Uatedi tloq  ofkbe Mao naUeprobelily  lite  Net 

L*iia  ,.»..        » I  Vflfern  Law  erf,  Ni»r.  I  a73.  I  of  aIi,  aa  It  cwnti^la- nti>r#t  mAtfrtrti  <»nii  «.  ».  i*«i  up 

It  i.  bey  Mid  que.Uoi»  the  m.«t  ittractirr  n-  well  I  tl^tlTiZ^ :;}:^:^1xl)u^^^^  5^. 

,t.j,u  uei    \<^-.'i  *•  '^'****    W"»rk»ccepiebteiohi«iii«dlc»i60iuiify«««.^J^,  I. 

r</./-y.  t»ct^  lj...i  Llf^J.  JjBOi^rd,  J*ii.  15,  157*. 

iberBaperl^ouUB  for  usio  otfut  ADythluie  I 

Dr  TUB  SAME  AUTHOR, 

THE  PRINCIPLES  AND  PRACTICE  OF  MEDICAL  JURISPRU^ 

DENCE.  Second  Edition*  Kevined,  with  numer^nt  Illustratiofit.  In  two  la.rn  OflUrt 
voluuiea.  cloth,  |10  00;  leather,  $13  00 

Tbi«  greia  work  it  now  Teeoj?oi»ed  in  England  og  the  fullest  and  most  aaiborii»av«  Ifvtiis*  at 
•very  department  of  it*  important  gabject.  In  laying  it,  in  its  improved  form,  befuns  the  Aaied- 
can  profei»ion,  the  publisher  trusta  that  it  will  awume  the  same  position  in  this  coualry. 

J^Y  THK  SAME  AdTHuR.    {Nw  EfUtion^Jutrt  Ititutd.)  ^H 

POISONS  IN  RELATION  TO  MEDICAL  JURISPRUDENCE  Asl^ 

MEr>lCINE,     Third  Amffioan.  from  the  Third  and  Rerited  EngUib  Edition.     In  o&« 
large  octavo  volume  of  850  pages;  cloth,  |6  60;  leather,  fd  50. 
To  th*?  metuWrKof  the  1»k»I  and  moatcut  pror**^lou  i  v^ltlon  of  the  Prlaripte*     Dr  lte*»««  th*  editor  «f  the 


it   i^    ttTtni"r<t-rirv    to  *nv  ntivthiujt  o.iuiXM>triakirj  of 
I  OUiUy'A  mesdtagii.— 


•  the  lient 

^♦id  ut*  to 


^HxiM^X,  bAA  done  cvcr>ihlit){  to  uiah»  UU  wurk  mtewyi* 
abln   tit  h^n  tni-i1irn<  couutr>~m«ii.  —  Acw  iWl- 
fieC"ni,  Jiitn  l&»  \ttT4. 


HbNBT  C.  Lia'B  PuBLIOATIONS — (Ophthalmology).  31 

rrUKE  (DANIEL  HACK),  M.D., 

-^  Joint  author  of  *•  Th*  Manual  of  PtrychnJoffical  Vtdicing,**  Se. 

ILLUSTRATIONS  OF  THE  INFLUENCE  OF  THE  MIND  UPON 

THE  BODY  IN  HKALTH  AND  DISEASE.  Desij^ned  to  illujitrnte  the  Action  of  the 
Imaginution.  In  one  handsome  octavo  Tolnme  of  41 A  pAges,  oloth,  $3  25.  {Jittt  Issued.) 
The  olijeot  of  the  author  in  thii  work  haa  been  to  show  not  only  the  effect  of  the  mind  in  eaas- 
Ing  and  intensifying  disease,  but  also  its  curative  influence,  and  the  use  which  may  be  made  of 
the  imagination  and  the  emotions  as  therapeutic  agents.  Scattered  facts  bearing  upon  this  sub- 
ject have  long  been  familiar  to  the  profession,  but  no  attempt  has  hitherto  been  made  to  collect 
and  systeicatixe  them  so  aa  to  render  them  available  to  the  practitioner,  by  establishing  the  seve- 
ral phenomena  upon  a  scientific  basis.  In  the  endeavor  thus  to  convert  to  the  use  of  legitimate 
medicine  the  means  which  have  been  employed  so  successfully  in  many  systems  of  quackery,  tha 
author  has  produced  a  work  of  the  highest  freshness  and  interest  as  well  as  of  permanent  value. 

nLANDFORD  (O.  FIELDING),  M.  /).,  F.  R,  C  P., 

^-^  Lecturer  on  Psychological  Mtlieins  at  the  Schiwl  of  St.  Otorffs*s  Hospital,  Ae. 

INSANITY  AND  ITS  TREATMENT:  Lectures  on  the  Treatment, 

Medical  and  Legal,  of  Insane  Patients.     With  a  Summary  of  the  Laws  in  force  in  tha 
United  States  on  the  Confinement  of  the  Insane.     By  Isaac  Rat,  M.  D.     In  one  rery 
handsome  octavo  volun\e  of  471  pages;  cloth,  $3  26. 
This  volume  is  presented  to  meet  the  want,  so  frequently  expressed,  of  a  comprehensive  trea- 
tise, in  moderate  compass,  on  the  pathology,  diagnosis,  and  treatment  of  insanity.    To  render  it  of 
more  value  to  the  practitioner  in  this  country,  Dr.  Ray  has  added  an  appendix  which  affords  in- 
formation, not  elsewhere  to  be  found  in  so  accessible  a  form,  to  physicians  who  may  at  any  moment 
be  called  upon  to  take  action  in  relation  to  patients. 

It  sAtlnfltfii  a  WKut  which  must  hAV«  beeu  norely  aetaally  neen  in  practice  and  the  appropriate  treat- 
felt  by  the  ba^j  general  practuiunetpuf  this  cunntry.  m«int  UtT  them,  we  Und  in  I>r.  Blandford'n  work  a 
It  takea  the  form  of  a  manual  of  clinical  d««cripiion  coQi«!deral>l«  advance  over  prerioDa  writiugft  on  the 
of  th*»  varioaR  form*  of  initanity,  with  a  dertcription  iubject.  HIh  pictnrot  of  the  varions  forma  of  mentHl 
of  the  mode  of  examining  pertond  anvpected  of  in-  di^(>aB«  ar«  ko  clear  and  i(ood  tKat  no  rvader  can  fail 
sanity.     We  call  particular  attention  to  this  feature  '  :o  be  ntrnck  with  their  Nur-eriority  to  those  given  la 


of  the  book,  aH  giving  it  a  unique  value  to  the  g«>ne- 
ral  practitioner.  If  we  pa«a  from  theoretical  confide 
rations  to  deocriptiona  of  the  varieties  of  insanity  aa 


>rdinary  manuals  in  the  EuKlibu  language  or  (so  far 
aa  our  own  reading  exiAudit;  in  any  oih«r. — Lonilon 
PraetUi'insr,  Feb.  Ib71. 


m'J^ySLOW  (FORBES),  M.D,,D.C.L.,^c. 

ON  OBSCURE  DISEASES  OF  THE  BRAIN  AND  DISORDERS 

OF  TUE  MIND;  their  incipient  Symptoms,  Pathology,  Diagnosis,  Treatment,  and  Pro- 
phylaxis. Second  American,  from  the  third  and  revised  English  edition.  In  one  handaome 
octavo  volume  of  nearly  600  pages,  cloth,  $4  35. 


r  EA  (HENRY  C). 
^SUPERSTITION    AND    FORCE:    ESSAYS    ON    THE   WAGER  OF 

LAW,  THE  WAQER  OF  BATTLE,  TUE  ORDEAL,  AND  TORTURE.  Second  Edition, 
Enlarged.  In  one  handjoma  Tolume  royal  I2mo.  of  nearly  500  pages;  cloth,  $3  76. 
(Lately  Published.) 

iaterestlng  phaaen  of  hnman  society  and  progreaa.  . 
The  fuln<>iis  and  breadth  with  which  he  ban  carried 
out  hia  comparative  survey  of  this  repulsive  Held  o« 
history  [Torture],%re  such  an  to  precinde  our  doing 
Justice  to  the  work  within  our  preeent  itmiia.  Hut 
here,  art  throughout  the  volume,  there  will  be  found 
a  wealth  of  illuntralion  aud  a  oriiical  grasp  o(  the 
philoHophieal  Import  of  facti»  which  will  render  Mi. 


We  know  of  no  single  work  whleh  eoatains,  la  so 
small  a  compaaa,ao  much  lUiutrailve  of  the  strangest 
operations  of  the  human  mind.  Foot-aotea  give  the 
authority  for  each  statement,  ahowlag  vaat  research 
and  wonderful  Indaatry.  We  advise  our  eonfrtrts 
to  read  this  book  and  ponder  its  teachinga.— CAieayo 
Mtd.  Journal,  Aug.  1870. 

Aa  a  work  of  ouriouB  inquiry  oB  cerUla  outlying    -.     ,    ,-  ,    .    .,  ,       .    .^     u.      _.     . 

points  of  obsolete  law,  ••Superstition  and  Force"  U    i'**  •  ^»*^'»"  ''^  "**»/'*"»  ^*'»«  '*»  **»«  l»|-»lorical  sto- 
Sno  of  the  most  remarkable  books  we  have  met  with,  j  denl.-XrOiwion  S<Uurd*iy  Jitvuw,  Del.  b,  1870. 
^London  Athsnaum,  Nor.  3,  IBM.  ^g  ^  ^f^)^  ^f  ready  referenc*-  on  the  Kubject,  it  is  of 

He  has  thrownagreatdealof  light  upon  what  must    the  highest  ra.ln^.—  Wtstminstsr  Rtcitw,  Uct.  1667. 
be  regarded  as  one  of  the  most  lastruoilve  as  well  aa  | 


>7  THE  SAMS  AUTHOR.    {L^ts  y  PublUhsd.) 

STUDIES  IN  CHURCH  HISTORY—THE  RISE  OF  THE  TEM- 

PORAL  POWER—BENEFIT  OF  CLERGY— EXCOMMUNICATION.   In  one  large  royal 

i:2mo.  volume  of  610  pp.  oloth,  $3  T6. 

literary  phenomenon  that  the  head  of  one  of  the  Irai 
American  houses  is  also  the  writ4*r  of  iiomeof  its  moal 
original  books. — London  Athtnaum,  Jan.  7,  lo71. 

Mr.  Lea  has  done  great  honor  to  himself  and  tUla 
eonntry  by  the  admirable  works  he  ha*  written  oi 
ecclesiological and  cognate  i*ubject«.  We  haw  already 
had  occaaion  to  commend  his  ••Superstition  aa^ 
Force"  and  his  '•History  of  Sacerdotal  Celibaey." 
The  present  volume  Is  fully  aa  admirable  la  Its  ■•- 
thodof  dealing  with  topien  and  In  the  thorongha* 


The  story  was  never  told  more  calmly  or  with 
greater  learning  or  wiser  thought.  We  donbt.  Indeed, 
If  any  other  study  of  this  field  can  be  compared  with 
this  for  ciearneaa,  accuracy,  and  paww.— Okieaffo 
Examiner,  Dec.  1870. 

Mr.  Lea's  latest  work, ''Studies  la  Church  History," 
fully  sustains  the  promise  of  the  first.  It  deals  with 
three  subjects— the  Temporal  Power,  Benefit  of 
Clergy,  and  Bzcommnnlcatioa,  the  record  of  which 
has  a  peculiar  importance  for  the  Kagllsh  stadeat,  and 

Is  a  chapter  on  Aacleal  Law  likely  to  be  regarded  aa    aquallty  so  frequently  lacking  In  Amerleaa  aalWvtw 
Inal.    We  can  hardly  pass  from  oar  mention  of  such    with  which  they  ata  v^^«M\a«XM^.— IS  T.  1  vairftaXc'l 
works  as  these—with  which  that  on  "Sacerdotal' PtycHol  MtdieiM, W\i ^W^. 
Oallbaay"  shunld  be  ladadad— wilhont  aotiag  ikia^ 


Uekrt  C.  Lea's  PcBUCATiOffs, 


INDEX  TO   CATALOGUE. 


Au4t«njilcal  AlliiLii>  by  Snillti  iiud  Uorunr 

AhUiui)  i>Q  the  Uectum  aod  Auua  . 

Atttlt>iiirii  i!  Iif<uiiliii  ry 

ABi]ir«l)  liti  DlihCMiKiie  cif  Fetoftto*  , 

AnbUnfArK  Sorgery 

Br(»wu^  I'm  C>phrbnliiQi>*oi^p«    . 

Uamott  oQ  (lif»  Ear ,       ,       . 

tfarueit  •»»  UUeAMitN  of  Wotueo 

Betliifny'A^urgJckl  Aiiiitoiiij 

BrytDtf  Practical  Sur^Kery     * 

Bi»XHin*>i  Cbf»ml)itry       .        .        .        «         , 

bl<ui4f..ril  o&  Ittounltj 

Ba!i>binui  oo  Heti«l  DlMCAiiea    .... 
Brlnton  no  the  StoiDuob 
Bigtfluvr  uu  the  Hip 
Bariow't  PrdcUceof3Iedtcla« 
BDvrmfen'*  (John  E. }PrHotUiil  Chc^ualilry   , 
BnirDijtit'»  (John  £.)  H»dlral  Chr>Ttti»tif     . 
BrUtown*ft  Practice  .        .        ,        .        . 

Haiut*t*9uil  oo  VtMtvraA]  .... 
Biim«t«<id  tod  CalUrlor'*  Atl&Mof  Vaii«rAftl 
Cttrpoolur'i  Homft&  Pbjrtl'^logj  . 
C4rp«iDtAr  on  th«  Cse  Hud  Abii>«  of  Alo«1lol 
Carter  itQ  tbv  Eye  ..*,,* 
ClfilAtid'o  iFiHHcctor  ..... 

Clow***  Clii<»mtfllrf  . 
CeiDtury  t>r  Arjt(^rlc»D  Ma41c1dr 
CihKEu1>«r»  i»u  Dl«l  Atid  KfghtkfiQ     , 
Chiiraberi's  KeatonidTe  Medlcl&e 
Cbrlmtlami  Rod  OrilBtb'*^  Dlvpenyntory 
Cbarchitrn  SjMletii  of  Mid  wiferj  . 
Churchill  on  Puerperal  F*r«*T 
Oondle  on  Diii«Afl«i»  of  Cblldr«ti     , 
Gooper'n  (B.  8  )  Lectnres  od  Snrgtry 
OaUnrier'a  Atl*«  of  V«o(^rHjil  Pl»eafea 
Cyolai^edin  of  Pnietieal  M4>dkiii«. 
DnUao'v  Hamtn  Phy^Sottgy 
p4iTl«*CllDie?il  Lectaref 
D«w«»M  on  DtA(»aAea  ofFein&lee 
Dew e«r)  ott  DiHOMtei  of  Children    . 
DrtiUl'w  Mftdora  Sttrgory 
Dangllxou'n  MedlcAl  DitttSiiD&ry    . 
DaagllB'iD'*  Human  Pbysintjogy    . 
Sll1«'«  M«dlcal  FormnUry.  by  finilh  . 
Erlcb»eo'*i  SyUm  of  Sursfery 
Furqrtbni-ou'f^  TtierRpeiilics   . 
F«awUk'«  DiigtiodU       .... 
Fllul  on  H«t«ptTatory  Organs. 
Flint  on  llie  Heart  ... 
FliutU  PfACtice  of  M«dicliit  . 
FUora  E»»*y» 

Flltitou  »"hihU\f      .... 
FUu»  OB  P^yrca'HPliio  ... 

Fotbftri;ttr«  lUudbooli  ofTrattrnf^iit 
9oiriie»'a  Blemeatary  Cbemliitry  . 
FcDK  an  D)Hea8«^H  of  ib«  SklD   . 
Fatler  \tn   tb«*  Long*.  &c. 
Oraea'c  PnthoUi^y  a&d  Morbid  A&atoiuy 

Olbsoii''^  feurgpry 

Olttgw'M  PatholoKtcal  HUtology,  by  L«idy 
daUitway'ii  QaalitatiT«  AnalyMa. 
Qray'a  Aaatomy      ..... 
(lr]<fllb'«  iii,  B.)  UnlTertial  Forwolarj 
Orova  oo  Ori  nary  Organs 
Qronn  oa  Foreign  Bodl^ain  Alr-Paaaage* 
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